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i!ltni>o »v 

C^rl Mnicfaitiun 


' ^rin Xmndl »! yfnw ftiiutdtd ,i| ipi^^liolo* 

^ jsfsiM Um Uvrla far <1jie {.stabChYiin^ a mediiiin i« 

^ ivbrrik pi|blieaii<|^ ehaU ha ImittcdloiP and in whiVh viKp# t»ubl2«Ati(iii vxprrh 
hMOHr M3t Im nritfifil dnr. 04 eR»nalfiff( mllh |anikftiry« 1918 , the lotfawliin 
MfldMiifa ffwd ttmmi wHI ha in fnmi. 

' (X)# 'Tha nbe df.eacli Twlmne wikf he 400 -<MO paiQ«^^ ami ilui aithfcvlp^ 
j^m^paiiaa ^alutnltf pmr prnr. 

. facmntof aaeh vefatiie will K14 aucli that aach hnlw«iUavr tmy 

loaf diM Iha atBiwdhhpd vatniBn Into lla riSiapanctik 


^ -(9^^ hgeceif ihraiffih tka fatih ai fha amhett Hu* Ijtg in pitblhaiioJik sihanhl 
nM'ha iwor« than 1 I 1 K 49 w faux 

iHiihaa ‘^^1 awalvn m ropriiihi af 1^ amd. ihe tub- 

eariUer wlu vaasivv' ih^ docukntalifiail inihMeaifan^ Iwnial Iniffi hnU vahuiic 
mtllfl ttiatoWl half of mmA vulwme wli mittohi ihc tltfa pa|^ ntid 
' tnlMe id UMdenta iut dial' irulainn. Eudi hall vulnitfc 'SnH uplll he malhil 4« 
^a.m^heiw ax Im MEtM 

^ i^adh authw ^Ij ha olidthied Uur ncfeuBl. inunu^ucliiirliiif. onurt af . loiy 

aw »r hfldi totta eiiliL ^ ^ 

' ] tin piddbfatbn wHl ha aa falhmus 

^ ‘ 4 flfgagkttN 

/ ** « V/MV.V^ » 

•■ ■ , ! ■ • . ., « »• : . « SA 

•■',■■ » *. "I •• •, «|. 

. . ■ ! , , •' . 3!*- ’-f ' ,M 

■• ‘‘j',. ,..,«• .' .,■ <0 

S j '"'''if I * ' ' ' 

. ocd wM to odfumil m jnMtfivil fqr ito Mb- 

wW to ttolfeit til Mbiwritoti iiniiiiMlx! 
' .Demtoiv tlie tmlii aasiy vary In tliw, m aoHm- 

njtQnidar hjMiHiiciiinnE lanwi, ' 

' Wi*i Haiulwsd lo tivelve huadtad paace 

par V(i|iif»« Utm; per hall 
'Tvl^n Crtiirtwe uhi at flP/Kl ,ihl» vulnme, pAiB’ trsnaparratKpn. 
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A In iRODuciioM 

l)uiu\\z the vJukj! ><Mr 1911-193+ .1 vauetv of te^ts was given to 
LliiUIrcn in Giailr I of the Iloiacc Afann School, Te.aclicrs Col- 
lege. I Ilc^c inchidrj ic^ts uf ^‘icatliiig readiness”, man)^ of the 
Gates Ranitm/ Durf/nfjMs Ttsis, some lending achievement tests; 
mental abllitv test'., such as the Stan fold Revision of the Bmet- 
Snnon usis and varimis pcrfinmancc tests; ceitain psvcliologiccil 
tost^ as of peiLoptMin and perseveration, ond several measures of 
ps\’cho-ph\ SIC il and pi rsnnalit} ttiiits and uf home backgiouncl A 
total of 106 iiuMMiies ^^as obtained The purpose of the study was 
to examine ,inv possibl<» relationships that might exist between meas- 
urahlo ti.'iits and ,d)ilities .ind carh' progicss in the mcchniiics of 
leading. 

J lie chilli I (*n of the group came from well-to-do homes. A large 
peicentage of the parents were professional people The following 
llve^age^ foi these pupils weie found. 

( hrotiologu al iigc, Janiiarv I. 193+ ^,31 

iMcm.d (igc, Jaiumry !, 1934 7 61 

Jnii liigchtc <|iioticiit 120 6 

Duiing the next two school yea is the investigation was extended 
to the four- .ind ii\e-\ ear-old kjiidcrgai ten gioups, four otlici fiist 
grades, fouj second giades, and two thud giadcs of the Hoiacc 

in the 1 (hlorial OHice uii Novcinbei 17, 1937 

I *'tporc prt'stnis ,1 nuiior ph.ibC of a stxidv of Ren<hnj» Readincsj and 
Kcndiim JVogrt-ss in the Pninar\ CJ racks of the Horace Mann School, 

1 cm hers { ollege. New \ ork, 1933‘37 T lie study was carried on unclci 
Mil sii|H r\ jsioii of Moitttr (t<jlc M'hite rieriiiiiiiig, Diiciioi of Pwpil Indj- 
wdtj il Dextlopjiufit irid tMiul.ilKL. and of l>«t(nr Uollo T Revnolda, 
IkiiK ip.il Ihip.inil iMtli the assist aiHc of the U S Works ProKisss 
Adijiinisii.icioii, New York Ciiv, J’loject Niunhci 165-97-6172, Siih-Projcct 4 
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tOl kV \I fil < I M IH 


Mann SLlimjl In .ill, f<Mnirni rinnp- ol vlifMjin \^vu* iinnUdl. 
totaling more than four luimlied inilniiliiil'- 

In the kincler^r.ii tens and fii^i L'latli*’ iirtiK f\r\s t iml nnMsuw- 
ment uas oi nia<ir in«li\ nhuMv, iiinii’i »nrnillv »oniuillril 

conditions, and hv ndi.ildr pn‘'i»n^ ,iMua«uiird (•! .idiMniisiM mp f'-i- 
lo vounjr cinlilien In ^iiadc’» J iiid I in,in\ nnh 4 010.11 i« ainl 
some tests wen* used 1 hr v <inpri,iimii ni (lit pupils w 

almost mviinaiilv exerlleiit (t is hrlnvnl lliit rintj fl ( x.innrianun 
wcic uniisUiiUv 

This report piCsriits thr ir«*uh'^ ai i mimI iinm- ilrinril lMt4n 

nic.isuics of reversals ^Mtll 70 dtliei nira-MH'* and appiiO-iU nl 

ciiildrcii in one liist niatlc, ’'CStnul tUialv-’i-' ol ilir rtvi-t-iK ilif\ 
made, and tliirdj t^uulc \«uiations in j<'srr-*iU Intiii d it i i.;itiiriril 
from the tcbts ^iven to all thr ^^nnips 

List 1 desenbes the te^\^ in %slneh u'vri-nL niadr U\ thr 

Giadc 1 group which wtis stmlitMl MUrri'nrK ol ilu' t tr-.i> 

and a few others, as indicated m tahles «>hi>\MM/ ihr irsidt^, wvtKi 
given to tile pupils in tho otliei gi.ulis. 


' I he ivvragi! menial and nUi IIikhh l fiiHitirnf for i n li <■! ilir^o 14 
groups, as measured In ihe m iiifm d hiiu i IntilliMiiir I ^ uiiiri ii h*ii arc 
shown hclow Ihenc nicasiii4«s art’ r<ifndiMl as of J iiui ifv J, or mol u ar 
for each groiij) 


Foui->eai-glil Kiiulcri^arieii J935“3(>, nniiilter 
of pupils 21 

Pi\ e->car-oltl Kindcrji;artcn I934'3S, inniilter 51 
l^ivc'vcar-old Kiiulerkarlcn 1935-36, nuriilui IS 
Gi/iJe / 

Class Croup G-f, mimhcr 31, — 1934 3 5 
Classi Croup minihcr 2S, — 1934-35 
Class Group G 2, nnml)Lr 2C, — 1935,36 
Class Group Wj tuimhcr 25, — 1935-36 
Gj /lile fl 

Class Group D-l, mimhcr 31, — 1934 35 
Class Group /i-l, mimlicr 25, — 1934-35 
Class Group D-3, nsimhcr 28,-1935-36 
Class Group F-2. lUiniber 21.-1935-36 
III 

Class Group Tl, niniihcr 29, — 1935-36 
Class Group 7, mimhci 2J},— 193S-36 
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LIST 1 'lESTS PRODUCING REVEllSALS WHICH WERE USED IN 

THE REPORT 

/7 Tests using ^visnat pi esentuiiofi of maienai 
I Mctiopolit.'in Readiness I'ests foi Kindcigarten and Grade 1 

Siihtcst I, requiring seeing the amilanty and dissimilaiity of pang of 
symbols j 

Sul>tcst 3, requiring copying of gconiclncal fuims, numbers and letters 
Sublest 5» ictiiiiiiiig writing of the digits 4, 7, 2, 5, 9, 6 
2. Stone and Grover Classification Test for Bcgnineis in Reading 
Part I, matching a given word with one of five, 

Part II, marking pans of words as the same or diffeient 

3 Gates Diagnosis Reading Tests 

Siibtest rX» 1-7, pronoimcing phonic combinations, 

Subtest IX, 9, giving Icttei sounds, 

Siibtcst TX, 10, naming rapitnl lotteis; 

SuiJtest TX, U, naming sinnll letters; 

Siibtest VIII, 2, recogniying words seen. 

li. Tests itstitg auditory pi cscuiaiion of material 

4 Gates Diagnosis Reading Tests 

Siibtest VIIT, 3, recognizing words Kctiid; 

Subtest XTII, 3, adapted wilting capital and smalt Inters and digits, 
Siibtesr XTTI, 1-2, writing words, 

Subiest X, 1, blending sounds heard 

Tlip Loiielacinns weie obtained by the rank oidor method To 
secure i ank nidcts all measures and appiaisals weie reduced to 
nunieiical scoies Owing to lack of facilities it was not feasible 
to make all tlie cnniputatioiis that weie possible A ‘^/indei’* device 
was used to select foi coiniiutation those coi lelations Inch seemed 
to piomisc sip;niflcancc. It is believed that tliiouf;^li the use of this 
device, although it was not altogether accuiate, all the high and fairly 
high coiiclations were found No corielattons of seemingly uiiiisiial 
size wcic obtained, howevci, and few which -ncie inconsistent with 
other conclations foi the same kind of tiaits and abilities found in 
the study Tlic opinion of the tcachci, of the school psychologist, 
and of othei qualified peisons wlio have studied the ligincs, is that 
ti\e Toviltb have quite high leliahiUtv and validity 

Representative PIl*s of i a\ hen cqiialb 25, aic given in 
Tabic 1 

TABLE 1 


UrpRi SI mtativ 1 TVi’f oi 

RIio’s W'^ilFN A' 

~ 25 

Rhn 

PI 

R/io 

PE 

90 

025 

.53 

091 


015 

50 

099 

80 

046 

40 

J 12 

7^ 

{)Uy 

30 

122 

70 

066 

20 

129 

65 

075 

10 

,13+ 

60 

083 
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] \m i : 

CoRRH <>*■ ** 'VIJ H 7*^ OlMhH \'*0 \l'lr^M^NjS 


Reversals, , rocr'^nh, 

♦Metropolitan, similar ilict 
Grip 

**G,1). X, 1, lilciulinR •iminits heard 
♦Metropohnn, scntciut** 

’*G,D VIH, 3, reio^xrii/iMK ''nrds hcarti 
Wa^enen, wunl Iraritin^ 

♦*G D XV, 1, niemorv span, dintln 
♦Metropolitan, copying 
•**Van Wngciicn, uord diHriiiiiiniinii 
Metropohian, total 

•♦G D , X\\ h meifiorv vpan fainilinr unrds 
♦Metropolitan, vocahula^^ 

Segnin form board, time 
Marc and Fonl, IIeal>-l'ernahl, time 
♦■G.D XV, t-4, total mciiior> -ipan 
N'larc and Fonl, iltalv-I'crn aid, crntr'i 
••Gl> X, 3-1, gn mg initial and linnl Miuiuh 
♦Metropolitan, dm wing iintn 
**GD, X, 1-4, total nudllnrv pcricpiinn 
Muller and Elkin, aileniinn tC'ii, pcr^^cN crahim 
Gates Primnry Rending Tevt, I'l pc 111, pirjgfa|<1i« 

♦♦GD XV, 2, nicntorv span, Iciicrs 
**G D IX, 9, giving letter soiiiuU 
♦*G,D Xr, 1, repenting noii^^eii'tc <i>llili1c<i 
♦Stone, Enrt II, word mnlching 
♦*GD XIII, 3, write letters 
♦♦G,D XV, 3, memory span, nonsense s\llnblt'‘i 
Total oimssions, nine tests Including •ciibicstH 
Ship test, Pimner-Paiiersciii 

Gates Primary Reading Tcite, T\pe 1, word rcingnhinn, Mnv 
Gates Priiriurv Rending 'I csi% T>pe 1, word reiognitinti, Nov 
**G1> X, 2, recogiii/ing letters heard 
♦*llddrclh, matclimg sentences 
Nervousness index, parents* ijiiesiifinnaire 
♦♦GD IX, 1-7, phonic comhinnlion^, and 9, giving Icticr Mmnds 
Gates Primary Reading Tests, T\ pc II, dircriioiis 
***Van VVagenen, relations 

Gates Pnmarv Reading 1 CM^ Ijpc I, uord 

March 

♦♦♦Van Wagenen, vocabulary 
Total Yocabtilarv, lime 
Mental Age, Stnoford-Hlncl 
Ilealy Picture Compiclion Test, II 
Topping, Whipplc-llcnly 
Chronological Age 

leachers ranking of puptla in Novemher, prctlii tion 
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table 2 {coiUinued) 

Roversa Is 

» I I . V A 

J<L\ers,nls, visual, levcr^tnls, aiuliCoty 28 28 

Total errors, nine lests iiichuling siibtcsts ,07 17 

Vanalion from hciglit-weiglit norms ,07 

^Metropolitan, numbers ‘o5 jg 

D IX, l-7j phonic cornbinalions OS 05 

]3cvcIopmental mckx, pa i cots’ questionnaire 05 

Perception, uiiginal test 01^ 

|*Stone, Total, Parts I and II qj q 2 

n XIII, 3, adapted, wiitlng time, capital ami small 
kilcrs and digits q 3 

lllildretii, inalcliing phrases 03 05 

Intelligence Quotient, Slnnford-Binet 03 ig 

leniher’s ranking of piipik in reading, May, ability 03 02 

Gales Primary Reading Tests, Type II, directions, May 03 10 

Gates Primary Reading Tests, Type III, paragraphs, May 03 08 

rS^tnne, Part I, word matching ^01 19 

**GV VIII, 2, rccogni/ing word seen 01 27 

Total vocabulary, Stanfoi d-Hinet lists, Action-Agent, Kinder^ 

garten list Q2 3^ 

tHildroth, matching woids and phrases in sentences — 03 08 

n IX, 10, naming capital letters 03 09 

—04 08 

’Willing words — 04 qo 

TlIiEilrcth, matching words ai 

illildrcili, total Q5 

Steadiness, hale apparatus 10 *Qy 

••G 1) XI, 2, plus supplement, recognising woids as same or 

(lifTercnt „ .q 

■■*0 1) IX, 11, juimiiig small letters 13 _*oi 

'■‘♦G I) XI, 2, rccogni/ing woids as same or different — 13 OS 

Mx'inikin, Pinner-Patterson, lime 15 15 

^Metropolitan, iiifnrrnatinii 26 00 

♦Ilildrctb, Giiffith, Orleans Metropolitan Readiness Test for Kindci- 
garten and Grade I 

*»Gaies Diagnosis Rending Tcsls 
**^Van WagLiitn Rending Readiness Test 

["SionL* and Grover, Glassiffcation Pest for Heginners in Reading 
^Hildreth, First Grade Reading Analysis Test 

Frequency Table uf Above R/to's 


-10 to — 19 
-20 to — 29 
- 30 to — 3 9 


Avci age 
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JIM RN M fM i.l Jl I lU Ijoy 

li. I IMH \» ^ 


1, GrmliJ L J9Ji r^G 

II. ConildfioftK. 'KiMr J ill'’ ^nnilMirin 

the two tviKN of r<'V(‘i’..ils wuh llic **Hiu niri^urr iihl i\s\ii,u il . 
used in the st\i(l\ Sr\ri.il nniMt' .nr n» h ^ m i<*niKMMMi s\ illi 
tins table, {^0 The \i<n.d reM^-iU i Murfliiinn i.f !H 

PA' ± 1 2’^ ‘5, with the iiudiliUN 'I )H' tn^llinem 

low, but IS not /eio II itidK Ui'n a I'ci-Mld** loi! h.dit j(hithin liip 
between tcnileoctes to iii.ike iiveis.iK nJ iIh**! Uv<i upe- INuli.ip* 
the rd was a common or jicnei.il tutui iniohnl in rmkuM^ 
by the piipllb studied, hut if so, n id v *m \ InnMrd inllunor 

(/;)* The correl.irmiis id luentd .nw uitli \i>iiil ,'nrl .null* 
toi}^ reversals were (IS ami IJ, ri ''p* i iisrh I Inor vsitli ilu* 
intelligence (jiiotuMU were (H .md IS 1 (s/un- imloati plas- 
tically no i clatiniislu|H, 

(e). The laij^est CMrirlaliniH --liowii in the i dde wmc. 
and 43 foi with visual ami audlton r^ir d , i c-in < tn rU , 
•35 and 34 for recoiznition of hlemhul uniils, hi im) dH Im i 
mcmoiy vspan test of dibits, and and .JJ fi'i i nnilaiitie^ tc ■'t 
The l.ii^e piobahle errois of ihise ifiellu tent^, iiitln Mfd li\ I aldi 1. 
make it nnpioh.ihle that the eortel.itiofis ioiniil wei<‘ of inmli 
sifrnificance 

{d). Compart'.on of the Loeflunmt'* »d the two \ \ i-^Mtuatum' 
of reversals thioughnut the lahle irwals Mihstantnl ai*H’einrni m 
neaily all instaiucs, when tin* larm si/r tit the prolnhle eiroi^ is 
kept in mind, This a^ieemcnl (iiiiher imin .iiis the unu i i! h lia- 
bility of the data* 

(^) The avcrafics foi the 74 Loenhient> in ilie \isnal pump 
and the 7l in the auditoiy ^loiip, weie Jl> ami 0S7, i < '^pecin eh 
The ranges weic from ,45 to — 26 and M t<j (6 Ihith tie- 
averages and the ranges indicate little i elationshi}) ol leser^ah in 
the othei traits and appraisals nieasiiied. 

Tables 3 to 7 present the coriclatuins of icwei^aU with g^nup'^ nf 
reading, letter ability, mental abilitv, ps\cho-ph\sK al, and pei'^onalMv 
measures, lespcctivelv. The aveiage. of the iuelhiieni> tm h..ili 
visual and auditory rcvcisals for all of thesi triouiK nt tin isnir^ w< * 1 ' 
very low, indicating practicallj no ichuinii'^hips at all 
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Ct.ui m Vf inj u ^ r^f 
tMH ’» I'l Jip» II '► Kf 
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I *l'< I 'Mini n.u)|'iimoji, Nov 
I vjM H vviinl rtM u^^iiitinii, March 
I I M*. I\|ir 1 ], ilii trlnins, Mirtli 
If'-t’- l'|.i 111, iiaraKmpli rcndiii},^, 

^nll\*K J tvf, iinu liin^ phrases 
\ii ilv'*i‘» |\.,t, III iirliinj.; words 
Xiulwn \t<\, iunidiniK sentences 
\fiak>ii<i I ft, niatihiMf:' vv-nrtls 


C?iH «» Pf ?>na ri- 
\\ * I irr 


^nJlvMr, I csr, 'J olJil 
* 1 ^ pMiok Ml NnAciiihcr, prpduiiori 

• i 1‘niiils in aliilii> 

nliin I f SI**, fv]ii I, \Miril rctomution 
I f l«i I V |ii* If, diri.ction’*, iVIav 
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Hevcrscila 

V 
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13 

— 07 
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20 

— 09 

03 
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— 03 

— 08 

— 05 
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07 
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14 
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— 10 
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08 
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I AHI I I 
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Reversals 
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SHjiu' 

{Mil (<ro\ir ( .i-'iilii .iiiviii J 1 sis Pill rii.in Imiu words 

01 

— 19 


Hill ( HJi’ 1 r K 1 S'. 

liii , 111(111 lists Pnit 11, nuHthini^ words 

17 

13 

( f l(r<) 

1 )i.i(Hnisrs, \ ||]^ 

V ri < iH'iii/iiifr w onls seen 

— 01 

27 

C i.Ki s 

n 1 .1 1'ji'isi s , \ 1 f 1 , 

1, itiii^'ni/Mir "ords liciint 

32 

32 

< ni< *1 

Mi.u'iiiisn 1 \, 1 

/ |illi>IMi < rilMllin.Ltlons 

05 

05 

(i Mi ^ 

1 h U MdsIs 1 \ •) 

ri\ iiir h ii< I sikiiiids 

19 

13 

C 1 nict 

1 h M mj"!'* 1 \ , 1 

7 ind 9 

12 

04 

( j.iif 

Pi I{ Hhm'i \ 1 

Mi iiiitiu' sKiirids luaril 

25 

.34 

c;,ius 

l)l.HHM»s|s, \ 2, 

1 1 i inMUi'11)^ U He rs Ih aril 

13 

05 

tiTlcii 

1 ii u;n<i>>is, V, ^ 

I'lv lilt; iiiHi i1 an<] final sounds 

22 

— 03 

Cmn s 

Pl.U'llii'ls, \, DM.ll 

21 

10 

Gaif 

Pi Itriliisis, \in. 

1 2, writ in j' words 

— 04 

00 

Cj iifs 

Pl.ipiliisls, ■'^111, 

1 wrMiii}; lillcrs 

16 

15 


Pi u’iMJ^is, lA, P», iiaiiiinj.!: 1 .iiui li h'litrs 

— 03 

09 

Ci ,1 1 C s 

Pi.n'Hiisi^ l\ 1 

. ti iMiinr '^iiiall li (li rs 

— 13 

— 01 

(ialos 

Pi jjMio'i’i \ 1 

ri i orni/irip '\or(ls ,is s.inic or different 

— 13 

—.08 

ChltCH 

Pi hhio'^I'^ V 1 *, 

l>liiH snp|iH merit n v list 

— 11 

09 

Ci.icr * 

1 h.u Hums, K \ 

, nil riiorv span. Ii iti i s 

20 

— 08 

A V 


0R8 

076 
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JfM’UN' M ffl M 1 U‘ PSM HmI n^,^ 


I \BI I, S 

COKRfcl n^ Wllii MFsru 


Kr». rr^.dh 
\ \ 


Vnn Wngcncn Reading? Rcadinr«'i I c>»t. ii(fHrrn;»<:*«ii 
Van Wngcncn Reading Ucadinci^fi lV«i, rrl.tfi'irtB 
Van WaKcncn Rcn<!inK Rcadiiirs^ I c«ii, ^ nr,ihii1;i n. 

Van Wagcncn Rc.idjnK Kcadirtcit inrtiiMr 

Metropolitan Rcadiiicns Posts soinbulnrv 
MetropoiUnn Rcodiiics-i Tesm. scntnitf’s 

Metropolitan Readiness Test**, nuiiiliers 

Metropolitan Readiness Tcsis, infoniiaiion 

Metropolitan Reailineas 'I'cst^, drassmt; man 

Gates Diagnosis, XI, I, repealing nnn-pii^q 
Vocabulary, Stanford-Hinci lisis^ Attinn-Agenf, kinder^ i rten 
lUt 

Seginn Form Hoard, iinic 

Mare and Foal, errors 

Mare and Foal, time 

Manikin, Pintner-Pnitcrson 

Ship Testj Pintner-PnitcfBon 

Healy Picture Complciion Test, II 

Mental Age, Stanfnrd-Hinet 

ltitcl1i(rcncc Quotient, Sianforcl-lllnet 

Gates Diagnosis, XV, 1-4, memors span, total 

Averages 


T AHI I- f* 


Total Writing Time 
Total Vocabulary Time 
Perception, (Original Teat) 

Steadincas, hole apparatus 
Tapping, Whipplo-Healy 

Perseveration, Mailer and Elkin, Attention n‘cst 
Chronological Age 
Grip, dynamumeter 

Variation from heSght-welghc-nge norms 
Dcvelopnientul Intlcx, pnrents* quesllotittaicc 

Averages 
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07 

^ 10 
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OS 
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TAHLE 7 

CORREI A TIONS of RPVER3AI8 PFRIOVJAIlrV 


Total errors 

Nervousness Index, parents* 
Averages 
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TABLE S (coniinufJ) 


I RANK 'I WIL-SON AND CECILE WHITE TEEMMING 
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table 8 {continued) 
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TABLE 8 {ronismi^d) 


I*RANK T. NVfLSON AND CrCILD WHITE FLEMMING 15 
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b, Jiinlysis of riittniL 

Table 8 shows hv tc-l: ilrni- ihr 5 ij'-h ru^.k 

At the left arc ‘jIjour the tr-t aiiiii ‘’ni'tt i In I Mlmun 1 

arc ftiven tile test '.luiiuh ^\hiili pimiulrtl |'<i^ iMe t< \] if j'^ n » 
in Column 2 the rc\crsii in-nk lu tl‘»- 1 rm. 

in Column ^ the niunhcr (if rr\(’r''.iK in nk ?- ijpj uj t ' hn^ui 

4 arc g.ivcn the perccnl.it'cs lii.u ilir trvej- i) m nh* 'hf f* ’ <1 

fiiiiTiher of rtverMU that \^cre im'^sihh' rrc-nnniO'i m (I cn 

each Item inlfjht have been made lu tin pionp td Ajuld^n hi 
instances, vtich as in the (rate- Dnif^nriH^ Ahr-din,* nhw 

VIII, 2 and 3, either full ni parlial r(vri-iU wijr p ' jMe Ml 
such errors were tountcil re\er‘'iil'', hut cai h ^.luld i«Ki>'>' nut 

one response on each item In fiihor miii^ Vi(udi *1 /i‘«n) »i 
letters or numbers were wiiiren h\ the clnhln n T 1 li Imu r 

or number so rtvcrsctl was Liiunud a^ a MMMriK hm’fmI 

Table 9 stfrnrnaM/es '’J' 4 dilr «V In i hf » 

test material is ^ivon in Column 1. I lu* tuial iiiiiiihTr sri.c' d 
made is shown in CoUimn 2 In C’uhimn 1 ari* rr**ii tin |h, 4 * 4 ^’ 
number of reversals ihut mmht hasc hern made In ( uIuh.o A yn 
shown the percentages that the nver''.(l'' nimb wtic •*! ji- dd^ 
number that ccnild have been made, pl.'urd in Suit t •dmnn'- / ind / 
according; U) whether the Miiinili ni tlie tesi-s wiic vi ual «o rndn^M 
- Tlic tests aic arranf^cd in the lahti* in tin nrdet mI ilir i/i^ ui th 
percentages in Cohnrn 4. 

A total of 327 leveisaK was made h\ tin* pupiU (uit ol t pii jtd' 
2,350, or 13.9 pci cent '1 here is n<i evidence that eitluu vjsud lu 
aiiditoiy stimuli favored reversal tendeiKV I ndei eiiln t ^oinhiinn 
many reversals occiiri ed The tol.iU wete MU in M'-jHm-f i.^ 
visual stimuli, 177 in response to audnois shinuli 

The source for the liighcst percentage <if revi i^aU w i-* die Mr tin 
pohtan similarities tcbt, Test I, shown in Table 8 , .Sitlmn I In 
this test the children were to indicate smulamv lu‘iwe<n iwi* ncni 
placed side by side in columns. Fur cxiiinplc, I)(^ and (J) made tuir 
pair. Nine children marked tliciii as the same None (imhi td !*M 
and 216, but 19 indiciitcd that on .irid ho \v<*n* the* I liis l.i-ii 

named item gave the gicatevl niinihei of lever^ds of .mv u<ni in .d] 
the tests. The remainder of the items m ilus \ Jr-iiopoln.m miIi u \ 
were drawings and figiiics. No reveis.d emus w(*r(‘ ni.ulf' \Mih 
them, 
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XIII, 1 letters 5 125 

IX, 9 letters 3 100 

XIII, 2 letters 4 125 

X, 1 letters 3 150 
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70 URN \i ni (.1 n;j IK s 


The next hiphevt |icicciitj;:i‘ o4 r<\er*-<iU P't wn! ^ iij i i- 
in the MetrnpoIiCiiu dibits t<st, T<''t 5 / 1 .ddr S. 1) In 

this test the di^nN that the mn^t mi ni.hr » 

7 and 6 as shown in Table S 'I he ilijtit i a mmi ii- d. 
tunatcl3', in this tcbt, he (inle^ >uh h t \I11, 

adapted (Tabic S, Sechon 12) as aIu a u ntm ^ 

hy auditory stimulus. Tlicre wu'' tlu'^ diUei^MiK, luiur^ft Iti tin 
Metropolitan test the cllildren udd iti wnu iMiinh''3 ilij» 

were answers to problems, mIuIc hi llie ilflapn’*) (Ivlin's lj"'t tlu’ 
numbers were dictated in a r.indom order. 'Ihe 
reversals m the Gates test \\ns 16, a*' conip.iroil with 2^ f'*T ^1 m’ 
Metropolitan. The Gales test \^as p\ou about llircf' nii'nib'i 
than the Metropolitan. In the Crater le-^t the ihrit', mhhUmij; tbr 
number 3, piodiicinK the preatr^t iiuiiihrr nf rr\er‘»ds \M'3r 7. 2 lUul 
9 , while 6 , 5 and 4 gave the fewest, Thovr' rr'ulis mdu ue .dnun 
the same relative reversal tendencies as did l)ie tc-t, 

except (or the digit 6 

The third most products e sourer of iTvri^.ii*^ w.u rlo* ind 

Grover Classlhc.itum lest ('f.ihh' S, Sriinm 2) In ihi“ M i wi*id 
were matched Uy the children in Fart 1 h\ m.irkin{» do 4110 word 
among five that was the tame ,ib a ncirhv \%<ird \inder \ pu niTi 
Li Part II tile children indicntcd that two word^ ^'ide hii ^dr wt ^r 
the bamc or different. Table K show'* iluii on and tn, wm niuVi*! 
ns being the same in this test hv 11 Lhihlicn. Tins lonipurs wwh 
19 errors on this word in the Z^Ietropoluan lest jn**! iint<d abi^.r, 
shown in Table 8, Section 1. Confusion of no .iiu] t,n was pi, Mr 
m five other tests In the Gates s\ih-t<‘'*t VIU, ^ ( ]\dd<* 8, Sc 
tion 4)j four children pointed tn nu in icsponM^ Hi tin vjM»ki'o wnid 
on In the Stone test, Part I (Table 8, Scciuin 2), fuiii iluldiiii 
marked on as the same as uo. Tlie\ v\pre difiorent iluldiui in the 
two tests, however In the Gates sub-test VUI, 2 ( T.dde H, Sta- 
tion 3) Hvo children pointed to on aftei looking ,it nu 'I lir-i urir 
still other children than those in the Stone- and H^l lusi 

mentioned In the Gates sulMests XlII, 1 and 2 ('Falib' H, Seiiimr 
8 and 9) no children wrote 07i for the diu.iml or sprllfd wnid no. 
These results indicate no gcncial toiidenct , hut r:illi(M sproifu h.ihiis 
subject to influences of particulai situations. Tlicri- hmv Imvc Imu) 
a tendency to make a reversal more frc(|ucntlv w-hen thr siunnlus 
word was on than when It was 710 , but tins seems \ 0 Ty doubltul 
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liif;ln’st'sourct^oric\p''^ T examined fuithcr it is seen that the next 
1 21 'r -o^isals Mas with the woid f,og (Table 8. Sec- 

z The ZiMnZr; 'IT '" ' - 

of 'cv.m.!k rz I number 

«or<l tlun 'foi iiiv rcveisal forms were picseiited fni this 

liotJj (fon tikI // c^ccpt farm In the instances of 

Otfj ^0/7 niKi tlircc icvcisal forms were presented The 

;r;*:;.';;r::'n;,,irrr- •-■"“".po": 

in the number of Considerable vaiiation 

»' "" »< 

The .i.inl „wt ,v.n Biven Iw.cp ,ii the Slone tint In Port I it 
htnnK t, ,J,o tttpnntt t,. P.„t H ", Lo 

1 t,:rn it r' puphs ,, 1,0 n,.i 

ciroi in 1 .in I did not do so in Pait II, The words saw and 

nvH M eie prfneiited iii tliicc othci siih-tcsts To rim r~' t- i 
VTTI -? I"IM,I„ Q c .• or . Ifi the Gates sub-test 

sr.n, 1" r childicn indicated teirr for the 

stimulus woid wi- In the Gates sub-test VIII, 3 (Table 8. sZ 

Zr -IS the'sn d-' ‘ "i’''''' thicc others indicated 

8 Section sV "r/ 1 (Table 

’ T-,bln word 

lable ) shows timt the next highest source of reversals was tlie 

(rates sub-test \ III, 3, which pioduced 20 per cent icvcisals This 
n of the^V ‘■‘’"‘’"'7^'’'" which produced 

W.S putt uidently ton fused with one, as 8 ch.ldien pointed to the 

the full of leveisal of won If the eight criors of uiun are omitted 
m tampiiting the pertentage of rcvcisals for this sub-test, the figure 
for the total would he about 18 per cent instead of 20 

Isvo long svoids, c/neful, in the Gates sub-test VIII 2 ind 
ansivct, in the Gates sub-test VIII, 3, pioduccd, respectively, 0 and 
rcvcistils I wo rcveisal foims weic shown among the six choices 
for eadi of these winds The wind emeful was the only one among 

le __ sttmiihis words used iii these two tests that produced no 
reversals, 

^VMlmg sin.ill leiiers. Gates suh-test XIII, 3-7?, adapted, and 
unting digits, (,aii's XIII, 3-6’, adapted, gave 16 pei cent of ic- 
veis.ils each ReLogmtion of small letters, Gates IX, 9. recognising 
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words seen, Cates V[II, 2 , and .nin.tu i-sin ^ v,-n ^ h ^ an i 
dij^its, ^'IctrnpoliUm le-i 2, e.uli pM'dinni M |m r 4*i}l d- 

AVjiling capital letteis jXii\(* S jn i ^ent nl 1 !)»’ i^innh 

mg four test:* ga\c 2 ni 4 pi'i cent id wMn-al , n U < hu i '.n 

for these bmiill pcrcctilagr^ \\ as that rln ** i)im 

onlv a few icspon^es were atiimpt^d Iw 4lnldrMi 1 
Sections II and 10 , slujws liiat tiu* teiiei^ pinilnon/ Uh in » ’ 
number of levctsals wcic the ‘'iiiaU 7, tl and / and tin' » d ^ 
The Metropolitan test of iMpvin^^ Uiiumniiud < I id'h H 

Section 1 ), produced onl\ two, (me. and two icmt d> Po laJi ni 
three forms One child nude iwn reu'r^al'', tlie inanf44 iind ilo 

angle figure 'riie ntlier i('\e[‘'aK were made 1>\ iiiUiuun Oiildun 

In summary, the analysis nt the rcvei'^als made In ilie Oidiinn sn 
tests of woids, letters, digits amt gcoinetrnal forint, iiiiln .in ^ 

(^/) A considciable peicentagc of iCMU^aK \ar\m''’ 4*11 dihi-irii^ 
items from 0 to 76 

(i) Impel feet and confuscil learning, partunlarlv in th-e 4 mI 
certain letter and digits, 

(c) The possibility that manv re\c‘i’*als were din 4 iieli-io-* 
or incoiiiplctcncbs of oli:*ervatioii onl\* 

(d) The possibility that main leseisaU \\cie due u* ^nnhi^am ta 

iriadcquacy in remembering irsultmg, perhaps, fimn 4 treb i»r 

incompleteiicsb of observation; foi csaniple, lesi> reuuiTm/ nin;’ 
similarities, paiticiilaily the Meun|)fdilan and the btipiie, w )u» h 
produced tbiee of the foui higluM pert cnr,iges of re\er ils, ileiiiindid 
good obseivation and cfTicicnt rcmtMnbciing, 

(^) The probability that maiiv lever'^als made hi ihise tnatle 1 
children had alieady, by the time ttsts wen inadi , huonn* Inlm 
responses. The digit and letter m pailiculai. ludu ind tlti^ 

probability, 

C. Analysis of Rrsi»oNsi s Maui in Pii-iis 

Table 10 shows the total number nf re\er>als made b\ mv h ihibi 
on the combined tests in Icttcr^j, words and digits in lln^ fall and 
spring semesters in which the tests were gneii Snuc ibr "pniiji 
semester tests were not included m 'lablcs K ,uii| 0, tiir KMal. 4»f 
Tabic 10 arc larger than those in 'rablc 0 

Inspection of this tabic shows comldci.dde van.iiifiu amnng the 
pupils in the number of .ever^als made, an<l ,ilsu a g<HKl d( il nt 
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rAHLK 


s Iii-\rpsM UhiiE»o\'jh‘j ij^ 



1 CtO>r 

r ill 

1 r J) ’ 
(1) 

F ill 

(i 1) 

f*J) 

Spring 
^ (tD- 

(3) 

VIO ilf 

snlm s|H 


5 

A 

Piipd^ 

1 

V 

3 

2 

I 

9 

8 

4 

3 

0 

1 

V 

V 

S 

4 

5 

5 

1 

5 

4 

6 

13 

t 

S 

7 

3 

9 

s 

8 

12 

111 

3 

9 

/ 

t 

5 

10 

3 

2 

6 

11 

7 

1 

1 

\2 

\f, 

6 

5 

13 

3 

\ 

3 

J 1 

n 

> 

\ 

IS 

A 

5 

3 

16 

a 

7 

3 

17 

\S 

1 

10 

18 

\ 

1 

3 

19 

T 

U 

2 

20 

1 

1 

0 

21 

( 

\ 

6 


1 

9 

1 

?3 

1 

-1 

3 

2V 

it 

7 

3 

2S 

2 

1 

1 

I <0.1 Is 

1 ‘S 

121 

141(1 

\M'r igL 

K.ingc 


KtiMlini; Dimrittsis 1 cms 


MI'L 01- I^bT AND SE^T^STLR 


Digit 


I‘ all 

C, 1) « 
(4) 

S firing 

Metro 

pnliiaii 

(5) 

Word 

Fall 

Stone 

(6) 

Total 

(7) 

I 

1 

1 

22 

G 

3 

1 

19 

0 

0 

1 

22 

2 

1 

0 

n 

1 

0 

2 

20 

0 

1 

2 

13 

2 

4 

1 

32 

t 

0 

3 

21 

4 

V 

S 

38 

2 

3 

4 

25 

0 

1 

: 

13 

0 

1 

2 

18 

2 

3 

ft 

32 

0 

0 

3 

13 

ft 

0 

0 

C 

2 

1 

1 

16 

I 

3 

3 

IS 

2 

2 

3 

36 

0 

2 

2 

11 

1 

1 

2 

14 

1 

2 

2 

to 

2 

4 

1 

18 

1 

1 

5 

27 

0 

0 

3 

11 

4 

3 

1 

24 

1 

£ 

2 

11 

38 

39 

SO 

476 


1S2 

6-38 


Aiiri.ition in tin rtvj'is.ils m.ule hv each cliilt! in diitcicnt t^pes of 
lest iniUeutil While theic ^\cic sc>cial chilJieii who made no 
rrvciNiiK in soiiir t\ |i(s nf lists, in im v i-lnld made some reveisals T^he 
niind>ei (*f h*v(*is,i1s \v,is 18,2 pei child, and the range 
as fi oin 6 10 ^8 

1 lihlr I 1 gi\'es liie Lfiricl.iiinns of the icv^eisals made on the 
vai ions tvpes of tisis shn^vn in 'r,ihle 10 

'riu- toil cl .It ion of ,70 between the two fall tests of digits is 
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TABLE 11 


Correlations of Reversals bv Tjsts as Shown in Tafu l lO 


G I) lall digits 

Meir fall diiritfi 

70 


Gtou/t // 


G D fnll lellers 

Mcti fall (ligiis 

43 

It .. 

on fair <figi(s 

40 

'< “ words 

fi 14 

30 

" " leirers 

‘‘ spring words 

35 

" words 

btonc fall words 

35 


Gtotip Q 


G D fall letters 

C D fa!! w°’’d5' 

23 

spring words 

“ “ digit*! 

Metr fall “ 

IS 

« tc H 

1+ 

fall letters 

Slone “ words 

11 

“ “ digits 

41 U it 

07 

“ '* words 

G D spring words 

0^ 

li it It 

Metr ftill digits 

03 

Metr, '* digit? 

Stiine '* words 

-02 

GD spring words 

II (4 r< 

— 21 

Total fall G D 

Total fall Metr and Stone 

29 

high enough to indtcnte 

quite sntisfactorv reliability. These 

two 

tests were difterent, first, 

in that the digit 3 was not included in 

the 


Metropolitan test, and second, in tliat in tlic Metropolitan test tile 
pupils -wrote the numbers as answeis to pioblcms given them orally, 
while in the Gates test they wrote the numbers by dictation. Thcie 
was also about two or three months diffeiencc m the time at whicli 
the two tests were given Both tests were given individually, but 
the order in which the pupils were taken for testing was not the 
same Each of these variables might have reduced the correlation 
obtained 


The correlations shown in Gioup /I seem to be somewhat signifi- 
cant in that they are about the same m size and me better than low 
correlations The content of the tests correlated in this group was 
dissimilar, being letters, words and digits. They were all given 
in the fall semester, however, excepting the Gates spiing semester 
word tests Perhaps correlations of this size between tests of 
different content, indicate the presence of a general tendency which 
was operating during tlie fall semester. The last correlation given 

•«»' '■>' .".I •!.= .../fall 

MetropoUtaii and Stone tests, may indicnte the same possibility. 

The correlations shown in Group B are markedly low. In this 
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group a.e also fou.u coiiclations of tests which diffei in content, 
exceptiiiK tlie Gates fall and spnng word tests Thcic aie tests m 
Ins group also winch m most cases wcie given ,n diftcient semesteis 
Iciliaps ilie low coirelations indicate the influence of specific leain^ 
mgs. rvincl. may have oltset the effects of any picviously piesent 
genet a tcn< ency. 1 he inci cased learning of specific words achieved 
y spiing would help to explain satisfactorily the cocflicient of 06 
mind hetween the fall ami spimg icsults on the Gates word tests. 

1 ic cone usion seems to be that thcie was little if any influence 

0 a gcneial leversal tendency among these cliildicn except for a 
slight effect in the fall bcfoic specific learnings had been acquired 
to a coiisideiahlc extent 

I he coi relations between total icveisals and othei errois made in 
tlirec Gates letter tests— giving Icttei soinids, naming small letteis 
ami wilting capital letteis— ^ as 24 The cuuclation between 
revcisals and the numbci of omissions made by the pupils on the 
same tests was —09 In these letter tests the childicn showed 
no cle.u temienev to make moie icveisals as thev made moic enois 

01 inoic omissions, allhoiigli tlicie mav have been a slight lelationship 
between mimhci of icveisals and number of cirois 

In the Gates letter tests, XIII, 3, adapted, in winch the pupils 
Wiotc caint.al and small letters and digits, note was made by the 
examuici of stiokcs used bv the childicn, which wcic citliei m 
rcveisc diiection oi m some other xvay stiilcmgly difteient iiom the 
diicctinn of stiokes oidinauly used bv experienced wiitcis Com- 

paiison of the numbci of foiiii revcisals anti these stioke revcisals .s 
shown as follows 


Wilting; cnpital letters 
srriiill '* 

“ digits 

U’otnl 


Foim leversals Stroke leveisnN 


21 

38 

24 

15 

35 

12 

80 

65 


It M ill be obscived that tlie laigcst luimbei of stiokc revcisals, bv far, 
’ixas in wilting c.apital Icttei s, which gave the smallest luimbei of foiin 
icveisals. On the otlici band the gicatest mimbei of foiin le- 
vcisals was in sviiliiig digits, but only 12 stiokc icveisals wcic 
made on them. 'The coiiclations between stiokc icveisals and foim 
revcisals m foui difteient types of tests 


wci e . 



Number of Reversals Made by is Children im Grades I. II awd III, by Types of Tests 
” Grades 
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(t D 


2S 

CJ D 

k'ticrs 

OU 

G I) 

words, Jail 

— 02 

G n 

** «;priI1g 

— 22 


These observations altlunif^li quite inadequate, a^rec with the 
othei inoie si^nilicant findnif^s of the study, namelv, that reversal 
responses seem to he specific learnings latlier tliaii geneial tendencies. 

2 Giarh Vnywlions 

(7, Cfnhlien fol hived fhtee yeats 

Eighteen of the 25 chiklren studied in Grade 1 in 1933-1934 
continued in the Hoi ace Mann School thiough the second and thud 
grades Tabic 12 shows the mimbei of reversals made by these 
pupils on digit, letter, and woid tests used in the thice years 

The blank spaces in the table mean that the vaiious tests were 
not given during the semestcis shown at the top of table The 
tabic shows considciable vaiiabilitv in the numbci of reversals for 
each giade ycai foi the difteient types of tests. Foi example, in 
the fall semester of the fiist gi.ulc there weie 0 icveisals m naming 
capital lettcis, but 49 leveisals in lecogniziiig wnids heard. 'I'here 
is also seen a gcncial decline in tlic number of reversals made from 
grade to grade, except in the Gates sub-test VIII, 1, wlieic an 
increase appealed This test is made up of 30 woids commonly 
levciscd, such as luasj tap, laiUj keep, etc The table shows a lather 
considerable luimbei of leveisals in both second and thud giades 
in writing digits and Icttcis, and m giving and recognizing letter 
sounds. There was only one test in seven that wcic given each 
giade year, in winch no rcveisals weie made b 5 ^ these childien when 
they were in Giade 3 This was in recognizing capitil letteis 
Howevci, no levcrsals weie made in this test when the children 
took It in the fall of thcii first grade year. 

Table 13 gives the rank oider positions of each pupil according 
to the total number of icvcrsals made on the tests given in each of 
the three ^eais The correlations between tliese positions is also 
shown, 

The coiiclations foi successive yeais aic quite high — 661 between 
hist and second grades and 803 between second and thud giades 
The coi relation between Giadcs 1 and 3, 558, is not as high as 
the otheis, but indicates consideiablc similaiity in the tendencies 
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TAHLE 13 

ranic Order Poritions ik Nomdcr of Reversais dy IX Puimm when in 

RARE 111, AND Tilt CORRELATIONS IlPTUrFL 

Ghade Positions 

Rank order positions 
Oradc^ 

I. T II in 


2 

5 S 

2 

3 

15 

5 

4 

3 

3 

5 

7 

6 

6 

1 

7 

7 

5 5 

8 5 

8 

12 5 

IDS 

9 

+ 

a 5 

10 

10 5 

17 5 

11 

IZ 5 

12 

12 

10 5 

175 

13 

2 

1 

1+ 

17 

13 S 

15 

14 

15 5 

16 

17 

13 5 

17 

9 

10 5 

IS 

17 

15 5 


Correlations llctv^een grade positions 

I . II G6\ 

II III 803 

I ; III SS8 


of the children to make ^cvcrs^lls at these two school ycai-> The 
count of reversals was not made on identical tests in the thice 
grades as is shown in Table 12 Some tests were used in Grade 3 
that were not used in Grade 1 Several tests that weie used in 
Grade 1 were not used in Grade 3 There was much more siniiLaiity 
of tests between Grade 2 and each of the other grades. This mav 
account largely for the relatively high correlations shown between 
Grade 2 and the other grades, and the relatively lower correlation 
between Grades 1 and 3, In so far as these higher cnrielations 
were produced by identity of test items it would signify that specific 
reversal habits, rather than general tendencies to make rcvcisals, 
may have persisted for many months. As incorrect specific hnbiLs 
disappeared the correlations would tend to decrease. 

Seven types of tests were rcpciitcd each year and the coneUtions 
of the number of reversals made by the 18 children in those types 
of tests are shown in Table 14. 



TRANK T. WILSON AND CTCILC WHITE FLEMMING 


27 


TABLE 1+ 

Correlations or Total Number or Rfvprsais Made in 7 Types oi Tests dy 
1ft Ciiiidrcn Over a Period or Three Years 


Grades Serneaters 

Test types (1) (2) 

(3) 

(4) 

(5) 

(6) 

(7) 

I Fall 

Letters (1) ,32 

07 

,49 

,58 

,31 

06 


Digits (2) 

— 01 

27 

,40 

— 10 

— 10 

(1 

Words (3) 


.04 

30 

—.02 

11 

Spring 

“ (4) 



.47 

83 

62 

II Full 

Letters (5) 




45 

30 

u 

Words (d) 





71 

III 

" <7) 






The seven 

highest correlations in 

the above 

tabulation 

arc" 


I Spring words 

(+) * II Fall words 

(6) 




88 

II Fall words 

(6) III “ 

(7) 




71 

I Spring words 

(4) ‘ III " 

(7) 




62 

I Fall letters 

(1) TI Fall letters 

(5) 




58 

j II *i 

(1 ) I Spring words 

i^) 




49 

I Spring words 

(4) II Fall letters 

(5) 




.47 

II Fall letcrs 

(5) II Fall words 

(3) 




45 





The 

lowest SIX correlations are 


1 

Fall 

letters 

(1) 

I Fall words 

(3) 

07 

I 

ir 

«( 

(i).nr » 

(7) 

06 

I 

if 

words 

(3)- 

I Spring words 

(4) 

04 

I 

M 

digits 

(2). 

I Fall words 

(3) 

— Oi 

I 

fl 

words 

(3) 

II " 

(<!) 

—.02 

T 

a 

digits 

(2)> 

II u 

(6) 

— 10 


In gencial it seems tliat when the tests tested much the same 
items, as I spring words and II fall words, the correlations were 
high; whereas when t!ie tests involved nitinv dissimilai items or 
when they were separated in time by some months (e\cept in the 
case of the summer months wlicicm piesumablv little specific learn- 
ing of symbols was acquired) the coiielations tended to be low This 
fact further indicates the conclusion that tendencies to icversal 
responses weic specific lathcr than gcncial Where the material 
differed the specific learnings differed. Where tlie material was 
similar but time intervened, specific Icainings would have tended 
to correct early formed hahits to leveise a symbol In particular, 
the concctioii of inaccurate learnings duiing the first giade would 
materially have affected iclationships between Grade I fall reversals 
and later reversals in the spring or in Grade II. 



r Grades AND Semesters Tested 
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b. Grade tjeiids 

Two tables show the rever:,al tcndcjiues LninpAiiitivc l^ irum the 
four-year kindergarten group through the third gr.iile'’ I .ihlr 1 > 
gives the percentages of children making reversals hv m<nips ami 
bv tests. Table 16 gives the average number of revcisils iiuule per 
pupil by grade groups and by testsi Pbe blank spaces m tiie tables 
indicate that the various tests were not given {hirini^ llic semcstcis 
shown at the top of the tables. Zero’s show that ilic tests weie 
taken but that no reversals were made The two tables show the 
same general tendencies noted above in connection with the 18 
children tested over three years, namely: much variahiUu in re- 
vcrsals on the difierent tests and a cotisiclcrablc persistence of sonic 
reversal responses into the tlurd year. 

The inclusion of data from the three kindergarU-n groups adds 
evidence that the beginnings of specific reversal rcjspoiises for the 
more than 400 children studied in this investigation, 'was jirobablv 
long before Grade 1, The percentages for kiiulci gjirten and the 
grade groups shown in the tables arc not strictly comparablcj because 
the amount of acquired learnings varied greatly between the gioup''* 
The figures seem to show an increase in icvcrsal responses fioiii the 
four-year kindergarten group through the fall semester of Ciiade 1 
in most of the tests used in those grades, But this apparent ticiul 
does not mean that the children tended proportionately to make 
more reversals as they grew older It is true, rather, that tft pfopoi- 
(ion to the lumber of digits and letieis ktioivn and attempted tlic 
kindergarten children made a greater number of icvcrsals than the 
Grade I children. 

The percentages of pupils in the third grade who m the fall made 
reversals in giving letter sounds and in writing capital and small 
letters seems quite high in view of the fact that tlie reversals made 
were limited almost entirely to the few well-known reversible 
letters bj d, p, qj ; anrl % The tables also show a sharp drop from 
fall to spring in all reversals in Grade 3, except digit reversals 
which were very few during both semesters. 

The data m the study give no dues as to wlinc causc<^ cluldicn to 
make reversal responses when they begin to learn symbols Comninn 


*For the general ability of these grade groups see Footnou: 2, 
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sense icasonin^, however, consistent with the general conclusion of 
this investigation that reversals aie explainable as specific learnings 
ratlicr than the icsult of general tendencies, would suggest that 
incomplete observation and pci haps other faulty learning procesi^es 
account for reversal responses, Reading and writing alone involve 
the unique requirement of attending to symbols in the arbitrary 
left to right older Foi this leason it is quite possible, as has 
commonly been held, that giving attention to symbols from right 
to left, or from below up, or fiom above down, might result in 
confusion in learning More plausible inteipretation of the usual 
difficulties, liowevcr, seems the explanation that the gieat vaiiety, 
complexity, and confusing similarities and dissimilar ities of symbols 
would inevitably lead to confusion in learning what they aic and 
how to wnte them. 

It IS piobable that most teachcis far underestimate the long and 
difficult piocesses involved in mastering these symbols. There are 
ovci 52 punted letter svmbob, all varied by printed and especially 
by wiitten styles. To Icain all tlicse forms, with their names and 
sounds, Is so difTicult that it should raiely be left to chance, incidental, 
or concomitant learning That difficulty in learning them is real 
was attested to by observation of kindcigaiten and Giade 1 children 
during the tests The examiners were impicsscd with the intense 
eftort put forth by most of the childicn in tiying to name or wiite 
lettcis. The effoit was often painful to obseive — alternating squirm- 
ing and tension, sustained fi owning, panting, giunting, whispenng 
and muitcnng, even weeping 

The piactical conclusions indicated by the findings of the study 
seem to be that childien need caicful guidance m learning letter 
and number symbols, and that foi most childicn like the Hoi ace 
Mann groups studied, need for this guidance begins long befoie 
Grade 1, and foi some childien piohably continues foi a considerable 
time after Giade 1 
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CORRPXATIONS OF RFADING PROGRESS WITH 
OTHER AHIUTIES AND TRAITS IN GRADE 

HuHttr CoJfrfft\ and rmc/irrs Cvllcge of Columbia University 


Frank 1\ Wiison and Cicidl Whiic Flimming 


INIRODUCIION 

Durinj^ tlic' s(.liool year 1933-34 a vaiiety of tests was given to 
25 children in Giadc I of the Hoi ace Mann School, Teachers Col- 
lege 'Fhese inchuled tests of “reading i cad mess” , mnii)^ of the 
Gates Readiuf/ Ditiyuusis Testa ^ some reading acliievemecit tests, 
mental nhilit)' tests, such as the Stanford Revision of the Binct- 
SiiTion tests and vaiious perfoimance tests, ccitain psychological 
tests, as of perception and perscveiatton ; and scvcial mcasuics of 
psyclio-physical and pcrsoiuihty tiaits and of home bnckgiound The 
purpose of tlie study was to examine any possible relatioiisliips that 
might c\ibt between measuiablc tiaits and abilities, and early piogiess 
in the mcclianics of reading 

'^J^hc child len of the group came from well-to-do homes A large 
percentage of the pa i cuts were piofessional people T'he following 
avciagcs for these pupils were found 

Ohronological age (Jan 1, 1934) 6 31 

Menial age (Jan 1, 1934) 7 61 

Inlelligenrc quotient 120 6 

Neailv cvciy test and incasuicmciit was given oi made indi- 
vidually, under caicfully con ti oiled conditions, and by icliable per- 
sons accustomed to adtninistciing tests to young childien The co- 

^Rcccivcd in the Editorial Office on November 17, 1937 

''J’his report presents a ininni phase of a study of Reading Readiness and 
Reading Progress in the Pniiiary Giadcs of the Iloiace Mann School, 
Teachers College, Nov Yoik, 1933-1937 This study hna been mnde possi- 
ble by il»e cooperation of Miss Agnes Burke, T'eaclier of Grade 1, and 
other teachers of Kindcigarten and Puniaiy Gi ades ll has been made 
under the su pci vision of Doctoi Cccile White Flemming, Diiector of Pupil 
Individual J^evelopintnt and Guidance, and nf IDoctoi Rollo G Reynolds, 
Principal Pi ep a red with the assistance of tlie U S Works Piogresa Ad- 
ministration, New Yoik Citv, Pioject No 165-97-6172, Sub-Project 4 

33 



34 


JOURNAL or GIKCTIC Cl JOI Or,Y 


operation of the pupils was almost huaii.ibh excellent It i-. lielie\C(l 
foi these leasojis that errois of examination \^c\c iiiiusuallc low 
The tCbts and wtasurc^ ,ire K^mipcd iiiuler five cate^oiirs 1) 
reading tests; 2) tests of abilities with letteiv ami plioniv. Liniihiin- 
tions; 3) measures of mental abilitv , 4) ps\Lho-pln>ical ine.isvii (s ; 
5) mcasiucs of personality tiaiLs and lIuu . ictcnstics 'rile ( la^siiRa- 
tion of a tot in any given cntcgoiv A^as ,iihitiai\, and was (lelonninul 
solely on logical gioiinds, based upon iiifuiin.il .nul ( nniiinjn-^ciisc 
meanings and upon study of the 

Objections may be made by critical iCMilcis to the cla'^'-ifaatKHi 
of certain of tlie tests. The following explanations aic oltered in 
regard to some sub-classifications and aic based upon anal) scs ol the 
nature of the tests and of the icsponscs of the child icii to them 

1 The category "teste of abihlles with letterj. and phoiuc c(»iiil>irinlions” 
{< 7 ) The Gates Readwff Ding^insis TaxtSt Suhlests VIII 2 and 3, li'orJ 
Recoffjuftoti, were primarily letter recognllion Icsla for most of the grade 
one children tested, Evidence for this was found in several respects, as 
follows* the choice of wrong answers in these two tests was very much 
greater for those wrong words that began with the name letter as did the 
correct words, than for any other wrong \sords; nearly evcr> child spelled 
out the words as he hunted along the line of words looking for the correct 
one, except m cases of instant recognition, 

(^) Writing words was, basicallyi a letter knowledge test, 

(<) The Stone and Grover Clasjificfiitoit was really n letter per- 

ception test, since it required the subject to indicate whether oliscrvcd 
words were the same or different, 

{d) Van Wagenen Rendiiiff Readiness Test, siiblcst ff^ord Diset imui- 
aiion, was, baaicnlly, a letter perception test for much the same reasons 
as the Stone and Grover Test, 

2, The category, ^'measures of mental ability": 

(fl) The Mecropolitan Readtu/; Rendhicss Tests, Totat, and siilitcst for 
numbers were largely general mental ability tests, as Indicated bv corrcla* 
tiona of 79 and 80, respectively, with Slanford-JhncC mental age 'I he 
subtesta for vocabulary, information, and man drawing, although they gave 
only fair und low correlations with Stanford-Binct mental ngc, seem hv 
content to have been mental ability measures, rntEicr than tests of special 
learned skills 

(^) The Van Wagenen Readiiiff Residtness subtesta of inform a lion, 
vocabulary, relations and memory span, weie basically testa of general 
mental ability, for much the same reasons ns given above 
3 The category "measures of personnhty traits and chai actcnsucs” * 
Keversnla^ errors, and oimssions were put into this category with the lie lief 
that they reflect aspect^ of personality rather than measure rending, letter 
or mental abilities, with which they tended to give low or /eru coi 1 Ll.niniw, 

The data of the study are in terms of correlations obtained by 
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tlic 01 del Diet] 10 (I To sccuic tlui lank ordets all n'^easuics 

.inti .ippwusnls winch oiigmally were scoied otheiwise, were tians^ 
muted into niiiiieTjcal otdcis A total of l,S57 correlations are 
nichulcd nx thxb sum^x^llx^ Owing to lack of facilities it was not 
feasible to make all tlie Loinputations that were possible A 
device was used to select foi computation the correlations which 
seemed to pionijse significaiicc It js believed that tliiougli the use 
of this device, all the high and fauly higli coiielations \vc:e found 
'riic coi iclations not Lomputccl would piobably have been below 50, 
and most of them piohnbly ncaici ?cio than 50. The P E ’s of 
rlios when N is 25, lange fiom rt: 0237 ioi rho 00, to d::T335 for 
iho .10, as indicated m the following list of lepiesentativc P E *s: 

Rho PE Rho PE. 

.90-=±:.025 40 -=:i:n2 

046 ,30 -- 122 

70 =- ib.066 ,20 -= rt 129 

,60 «= rk,083 .10-= rt 134 

,50--rt.099 

The validity of many of t)ic mcfisincs and appiaisals is unceitain 
Kl'W coi relatlonb of seemingly unusual siac wcic obtained, Wowcvci, 
and few which were iiicoiisistcnt witli otlici conclations for the 
same kind of txails and abilities found in the study The opinion 
of the tcaclicr, of tlic school psycliologist, and of other qUidified 
pci sons who have studied the figures, is that the lesults have quite 
high validit\s 

A. CoRRI LATI0N<J BY CaTI GOIUJ S 

Table 1 presents, by categoiies, the aveinges of the coi iclations 
of the 14 various leadine tests with each of the othex subtests 
Thcic is also given in Part /I of the table, the aveiagc and standard 
deviation of the 91 intei cut relations of the 14 reading tests. The 
high average of these intcicoiiclations, 728, and the relatively low 
standard deviation, i.131, indicate quite high ichabiUty and val- 
idity foi tlicsc leading iiicavuics, 

Part U of the table gives the avciagcb of the corieliitions of lead- 
ing with 30 Icttci tests, aiiangcd by si'^c of t)ic aveiagcs The 
total 361 ilio’s averaged 515, with a standaid deviation of rt 185. 
*^r)ljs aveiage was tlie liigliest foi all tlic catcgoiics, 1 he separate 
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I'ABLC 1 

AVERACrS OF CORRELAT[ONS OF FoURTLFN RPAHInL 1 hSn UIIII OnilH 
AND at C\rtf.oRit5 


Nnincs of tests used, numbered in llic order slumii m llic inicrnirrcLitujii 

form below 

1 Gates Primary Reading Tests, Type I, nord ucogiiUioii, No^unilMr 

2 Gates Primary Reading Tests, T>iic 1, word rciognilion, Manli 

3 Gates Pumary Reading Tests, Type 2, senleiiLcs, March 

4 Gates PiLmary Reading Tests, Type 3, pnragiapbs, Mnnli 

5 Hildretli, First Grade Reading Anal>sis lest, nniihing plirasos, \fih 

6 Hildreth, T'lrst Grade Reading Analysis Test, nntthiiig words, Mdi 

7 Hildreth, First Grade Reading Analysis Test, mulching seiitciices, Mth 
% Hildreth, First Grade Reading Analysis Test, maulmig \s(irds and 

phrases lit sentenees, Mdruh 

9 Hildreth, First Grade Reading Analysis Test, total, M.inli 
10 Tenclicr’a ranking of pupils in Novcnibtr, prcdittion of proguss iluring 
year 

n, Teacher’s ranking of pupils in May, progress aLliicvcd 

12 Gates Primary Reading Testa, Type I, May 

13 Gates Primary Reading Tests, Type 2, May 

14 Gates Primary Reading Tests, Type 3, May 


1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

1+ 


Part /! 

Intercorrcintion of rending tests 





2 

3 

4 

S 

6 

7 

8 

9 

10 

n 

12 

13 

1 V 

75 

^0 

69 

34 

.41 

58 

58 

51 

70 

68 

72 

79 

63 


,62 

.6+ 

46 

.56 

65 

S3 

70 

70 

85 

70 

8( 

76 



92 

63 

60 

70 

.79 

75 

83 

89 

U> 

78 

81 




39 

55 

65 

70 

62 

.76 

7V 

79 

71 

75 





51 

60 

52 

68 

.62 

61 

.51 

49 

56 






.7? 

75 

.93 

67 

66 

76 

66 

77 







6S 

.86 

,60 

M 

73 

69 

.70 








86 

.81 

91 

.89 

83 

89 









.79 

82 

85 

7S 

84 










86 

86 

76 

85 


,90 .87 91 

89 92 

84 


Number of inteicorrelations of above reading tests 
Average of intercorreSationa of above reading tcsti 
Standard deviation 


91 

728 
zt IJl 



I RANK J ij SON \ 


MDCICILI WiniL ILtMMING 


37 


P..r tt A , lAlUi: 1 (Cont’d) 

1.1U H Ai crnKe-i of <oini>iitccI « oi relnhon, „f ,i.„ t , 
•iiKl tlni-iv IcM, Ml dit r.i(c„oij, ‘n'csi, of a^Im! 

_ „ . I cuo. , .iMd J-|. 0 ,Mc\'„M,CnoMf ' 


‘ /< so US! ,1 

♦o D IX lotHi 1 - 7 . pIlotiM, ,oin|,inaiM,n,"i^^ ' 

Icllei Miund.!. sprinir Waiving 

tr I) IX', 1-7 nnil 9, fn|| 


G {) c«'»l>inaHoii 3 , fall 

G ) i’ 7 ’ 'l>r.ns 

G 1 ) Vlil '*^1 ‘^‘’inl'innhoiKi, ,prinK 

-‘'''o-y Parcopdon. 

G \l ini’', " 7 ''"''' ’Pf-B 

r n iv'o ""‘inK words, fall 
G ) Vlil’’ i''"'*’' f"» 


IJerceptjon, 


G I) Vin r ^ '*oun«s, taw 

/.'ll ’ audiK,,, 

G IJ in/'i f-*" 

G G XIII, 3, \v riling- Icitcr'i, fall 

G r y!?! '7 '"i"""'’ f"" 

' iml d,«.‘,s.'’spI',MK 

'"uctlMiK^.iMarValV'"’" ■" 

W '’'""‘I'M '‘'“'•f-'' fall 



n n v' ^ .'’'‘•"‘'"•K lotiiids, spriPK 

V, s«7‘ ""li.ll and (in., I sounds fill 

* 

G D vin’ 'oonds'd leers, fall 

spniiK '''"al piessn, 

r' n *' '.oiiiKls, f.ill 

f' 11 Cr i’ -'I'lliKiK isokIs, fall 

<■' 7 ( 1 . 2 . s.Mn,-di(ri.,enl «„rds, p|,„ s,i,,p| 

'r«i(iK 
Avei 

^111111101 <1 ( 1 l'\ i.ji loti 

•‘CialLs Re:itlm^r |),n^n,>sn Kst^* " 


Jjitmcni, fall 


Nuinl>er 


of rhoS 

A\ cr- 

coinpiited 

age's 

- 


2 

815 

11 

723 

U 

701 

10 

692 

10 

673 

9 

659 

10 

655 

14 

616 

14 

607 

1 + 

602 

14 

594 

1 J- 

533 

14 

581 

10 

SSI 

M 

578 

10 

550 

12 

538 

8 

490 

14 

43 3 

14 

466 

U 

464 

13 

449 

10 

427 

14 

401 

1 1 

396 

14 

.381 

9 

377 

1 V 

340 

1 1 

203 

14 

126 

361 

515 

it 

185 
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FABLE 1 (CoiU'd) 

Pnit Ct Coi 1 cl aliwUiJ oi foiitfecn ictiding tcbts. (iiitl iwcntj'-onc tests in 
the ratcj^oiy, “Mejstii es of Mental Ahlllt^ ” ^ ^ 

^ Nnml^cr 

of ilvu’s Avt>r- 

Meul^i mrrtstncs f otnimtecl ages 

Van Wagenea Reading Readiness Test, Infoniiation, fall 
Hildreth, Grilhih, Orleans, Meliopolitan Kencliiit-ss Test 
for Kindcigaiten and Girtdc I, total, fall 
Billet nicnin! age (Stanford Revision) 

G D XV, 1-4, total mcmoiy span, fall 
Mnie and Foal, Timer, Henly-Feiiiald, fall 
Healy pn.tnrc ConibiBia tion Test, II, fall 
Ilildrctli, Gnfhtls, Oi leans, Meti opolitaii Reatliiitsa Test 
ior Kindcrgaitcn niul Gjadc I, N timbers, fall 
Do, drawing man, fall 
‘Do, vnt.abulnrv, fall 

G D, XI, 1, repeal nonsense syllables, fall 
Van Wagcnen Rending Readiness Test, Vocabiilaiy, fall 
Binet Inrelligence Quotient (Stanford Revision) 

Van Wngeiicn Reading Readiness Test, RelatiofiSj fall 
Total vQcabulaiy, spring 

Van Wagenen Rending Readiness Test, memoiy span, 
full 

Hildreth, GrifRtb, Orleans, Metropolitan Readiness Test 


for Kindergarten and Grade 1, Information, fall 12 244 

Do, fchtcnces, fall 13 ,233 

Ship T< 5 !,t, I’lntncr-Psitterson, fall + 225 

Manikin Test, Pintner-Pattei son, fall 3 170 

Segnin form hoard, tmne, fall 5 ,1315 

Mare and Foal, Hcaly, Fernald, Errors, fall 5 .096 


1 V 

604 

13 

599 

1+ 

511 

14 

4Sl 

9 

470 

7 

451 

14 

426 

11 

372 

14 

361 

14 

352 

14 

.3 12 

1 h 

333 

14 

.311 

5 

.310 

14 

.298 


Total 21 

Average 

Standard delation 


225 


369 

’±L 162 


Part D Correlations nf the font teen reading tests nntl eleven measures 
in the category “PsycliO‘ph> sical Mcasuies ” 


Psycho-physicnl measitf^s 

Vocabulaiv, total, tintie, spring 
Chronological age, Jan. 1, 1934 

G D Xlir, 3, adapted, writing capital and small letters 
and digits, time, spimg 

Perception, exposure of 32 cards, original, spring 
Perseveration, Elkin-Mallei, Attention Test, spring 
Nutrition, variation from heigh t wcight-ngc norms, fall 
Height, fall 

Grip, hand dynamometer 
Weight, fall 

Motor coordination, six tests, spring 

Numbe r of activities, total, pa i cuts' report, spring 


Number 


of rho*s 
comp uted 

Aver- 

ages 

3 

337 

14 

293 

2 

23S 

9 

227 

14 

.222 

7 

0S7 

6 

083 

14 

— .024 

6 

■ — 037 

14 

076 

3 

— 117 

97 

099 
d= 188 


Total 

Averoge 

Standard deviation 


11 



TRANK I "WILSON AND CTCILE WHITE I< LEMMING 


39 


TABLn 1 (Cont’d) 

1 cirt /i Corrcintions of tllc foiiitccn reading testa and eight measures m 
the cntcgor> "Measures of Personality Traits and Cliarnctci istics ” 


T 9 Hits and Chatactensius 


Number 
of rho's Aver- 
computed ages 


PLT'ional trail'i, parents* reports, spring 5 125 

Kcversals, visual perception, letters, digits, words, 

numbeia 14 0^2 

Reversals, aiiditoiy presentation lettcis. digits, woids, 

numbcis 14 024 

Pei goiiality rating, llieks, '♦A Personality Rating Scale foi 

Children Six to Nine,” parents’ lepurts, spring 5 013 

UndcMrable bthavjoi and traits, parents’ reports, bpiiiig 5 — 107 

Ncivoiisness index, parents* reports, spring I — 140 


Totals 

Avci age 

Standaid deviation 

6 

44 

057 
± 09S 

Eirors, total, nine tests 


7 

624 

Omissions, total, nine tests 


9 

633 

Grand total 

8 

60 



aveiagcs of the correlations of the reading tests witli phonic com- 
binations nnd some of the other letter tests were also among the 
highest coiicliitions found in the study Ten of the 361 coiiela- 
tioni, of individual reading tests and individual letter tests weic 80 
or ovei , 49 weic ,70 to 79 The highest of dll was 84, that of 
tlie tcachei’s I\lay judgment of the children’s ability to lead and a 
late fall lest of the child len’s ability to give phonic combinations 
PaiL C gives the averages of the coi relations of reading with 
21 mental tests 'Hie entire 225 computed coiiclations aveiaged 
,369, with a standard deviation of ±162 The scvcial avcuigcs 
Avere considciably lowci than those invoking leading and letters 
Part Dj foi reading and psycho-pliysical ineasuics, and Part Ej 
for lending and petsonality ineasuicii, show aveiages that weic piac- 
tically zeio In Pait E the coiielations of leading with eriois and 
omissions have licen sliox^ n sepa lately because the figuics for them 
were so high The Iiighci conclalions with ciiois and omissions 
wcie laigely due, pci haps, to the fact that most of the tests used 
for counting errors and omissionb A\cre leading oi reading diagnosis 
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TABLE 2 

Aylrages of Correiations of TniftTY Lcttfr Tfsts w[tii Orinu Ml ASUJtrs 

DY CATtCOUlFS 


Pnit ^ Intercoirelationa of letter tests. 


Number 
of 1 ho's 
cum pit led 

Aver- 

ages 

Nniucs of letter tests shown in Table 1. Part B 

Totals 30 

156 

533 

Ay e rage 


Standard deviation 


± 169 

Part jD Averages of computed correlations of thirty Jeller tests and twenty 

teats In Uic ciitegory, "Measures of Mental Ability 

1) 


Mentfii tests used 

Gates Reading Diagnosis Tests, XI, 1, Repeat nonsense 
syllahles, fall 

9 

530 

Van Wagenen Reading Readiness Tests, Relations* fall 

6 

.523 

Hildreth, Griffith, Orleans, Metrnpnlitaii Readiness Test for 
Kindergarten and Grade I, Vocnbular>, fall 

6 

503 

Galea Reading Diagnosis Tests* Total XV, 1-+, Memory 
span, fall 

17 

.494 

Vin. Wagenen Reading Readiness T!*est* Vocabulary, fall 

S 

490 

Van Wagenen Reading Readiness Test, Memory span, fall 
Hildreth, Gri^th, Orleans, Metropolitan Readiness Hlest for 
Kindergarten and Grade I, total, fall 

7 

+S4 

12 

+72 

Ship test, Pintner-'Patteraon* fall 

1 

1-70 

Hildreth, GnlRth, Orleans, Metropolitan Readiness Test for 
Kindergarten and Grade L, juimbers, fall 

11 

470 

Do, Drawing mnn, fall 

Van Wagenen Reading Readiness Test, Information, fall 

6 

+55 

3 

+50 

Hildreth, Griffith, Orleans, Metropolitan Readiness Test for 
Kindergarten and Grade I, Information, fall 

4 

3R8 

Hcaly Picture Completion Test, II* fall 

Hildreth, Griffith Orleans, Metropolitan Readiness Test for 
Kindergarten and Grade T, Sentences, fall 

1 

330 

2 

330 

Mare and Foal, Healy-Fernalci* time, fall 

12 

322 

Vocabulary, spring 

15 

305 

Mare and Foal, errors, fall 

4 

185 

Seginn form board* time, fall 

13 

,175 

Total 18 

137 


Average 

416 

Standard dcviaton 


163 


Mental Age, Stanford Revision Biaet-Simon, Jan 1, 1934 
Intelligence Quotient, Stanford Revision Biiict-Simon, Jan 
1, 1934 


30 


30 


+59 

3S3 


Total 


20 



rjlANPC T Wti « 3r\^T 

I'aft a Avc age, of corii,m(i^“ c«„^ ('^'’"‘'‘O 

_ ^•■“' '»nc 

^>ycl'«-Niy3ical mensmrs 

Gate, fttacl.ng - 

•"1 

T™r wi; i «. 

ChronoJogfCtil age vprmg 

Perception, exposure oi r- i 
Developmental mdej: fbnbvho‘^Hi °''’®'"“' 
feati.nc,,. |,„|e appa.i.u, reports 

Motor coor(ltn.iiion, battery of „v „|, 

_5prinK ^ ^ °l>3crvation, and tests 


Number A\cr- 
of rbos a^es 


10 

3 

18 

5 

21 

20 

8 

1 


I'otal 
AvcrnRc 

b'tsindiTrci UeviatJon 


442 
363 
23 5 
182 
124 
063 
-090 
- HO 

-220 


87 


147 
± 216 


res m the caie,50ry 

JWna, tra/t,:;^^:'^/""'^ Personal, ty 

Kc\er,al,, vi,«al n,rc„,„,“P‘|*'‘‘’ 

Rover,,! Is, iiidit„ry peirepilon "'‘"'tla, number, 
Ptrsonal.ty Rating, IIkU “A n 

„ , C-bild.en Stv to N,„e^^- Scale fo, 

Undcrable bebavtnr and 

Ner\ (nisncss Index, parent 


leports, spring 
6 


Total 

Average 

Stand, ird dcvunion 

Krror,. total, nine test, 
Omusion,, total, nine test, 

X olii! 


MIC chiJdicii wilt) re,n(| the he- 

‘‘Doi, .mil 


leasts and 

eight 

'i'laits " 

8 

141 

20 

,098 

20 

062 

S 

048 

S ^ 

-081 

1 ^ 

-090 

65 ^ 



050 


169 

6 

565 

2 

550 


T 11. 9 “"*''"■'<111^ 

Of tltc v.iiious c"DcI:itioi„ 

•liul IIKMMIICS l\,,r J (rives the ivr '"‘‘‘'"Ip'*! test, 

;v)lilc Ituvei tii.m (lut /oi rite re -I., T ^ «vcr:ige, 535^ 
^ iettcj tests weie vciv varied 'tJ ^ 1 4 thcr impiessivc 

'•■netl. .,s pc, us.-,! „f the,, descriptions 
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m Table 1, Pait cleailv indicateb. One would not have ex- 
pected ]ugh corielations between, say, memory span lor letters and 
recognitiaii of lettci sounds. The coirclation actually found was 
,11 On the other hand, self-con elation of fall and spniig tests of 
phonic combinations was 74. 

Pait R of Table 2 gives the avciagcs of the coi relations of letter 
tests with 20 mental tests and at the bottom of the list, the avci age 
of 30 coirelations of lettci tests with Staiifoid-J3inct mental age 
and 30 coirelations of letter tests with Stanford-Blnet intelligence 
quotient, The average of the 137 coiicLitions was .416. The 
.iveiages for the corielations of the letter tests with mental age 
and inteliigeiice quotient were .459 and 383, lespcctively The 
liigliesc single correlaition was 75, between mental age and abiluv 
to give lettci sounds, the lattei test having been given by means of 
visual presentation of the small lettci foims '"I'his test requiied 
both ability to lecognize small letter forms and knowledge of then 
sounds On the whole Pait B indicates only vciy moderate lela- 
tioiislnps between the abilities mcasuicd by lettci tests and those 
nrcasuied by mental tests 

Pait 6’ gives the avciagcs of tlic coiieUtions of the vaiitms letter 
tests with nine p^ycho-physical mcasuies. The 87 con clnt ions avei- 
aged ,147 and gave a standard deviation of ±,216 Tlieic weie 
but two coefficients above .5D, namely 66 foi the correlation of 
the number of letters of the alphabet written and the time taken 
to w’nte them, and 54 for the correlation of a scote foi a comhina- 
tion of letter tests and the time taken to wnte letteis, which was 
one of the tests included in the combination. These coefficients 
would be high ncccssaiily because of the gient extent of identity in 
the ] espouses compaied The gieat variability and low coefficients 
of the othei corielations indiLatc few, if any, significant relation- 
ships between Icttei abilities and the psveho-physical measure^ used 

Part D gives the aveiages of the coirclatians foi lettei tests with 
eight personality measures Eiiois and omissions have been shown 
separately, because they pioduccd coiisidcuibly highei coefficients 
than the other peisonality measuics, avei aging 565 nnd 550, ic- 
spectivclv The coefficients foi the otlici tests weie piacticallv 
zero The 65 coefficients gave an nveiagc of 05, stiindaid deviation 
±.169. 

Table 3 piesents, bv categniies, the averages of the couelatjon- 
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0™.R 

"" “ Niimber Aver^ 

N«n.c, o. nlrreplr'^riVTpr 

Avcingo 

Sl-»id ar(l dev iaiion 

..n<i 

Steadiness, hole np|i^ra([f"^ "“"tu, ct ^ mcnsiires ” 

Gates Kendin^ Diajtnosts ^*cs(s viir i s 

Voan.;n,e'';r‘:nner’,V;^'' , 
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i>evcPopnjcnral in<Jev^ h ihvlin icpoiH, snptnc ^ 

Niimlicr (,f ACti\jt ro l7 ' ^ Pai ents» J eporN^ sonn^- ^ ^“^0 

l^orcepnon, evpo^L'^:' -^<>otf»%p.V/""'^ | 153 

ClironoIoRicnl nRc caids, on^nial 2 12 s 

Pcrsevcrnuon. PJkiii-Mnip ^ a 

nei'Kht, fnll ‘ Attention Test, spring *108 

Number of ntjiviiics 074 

Grip, hand djnnmnmctel ’ ‘“Pi'tS -prirtB * 036 

Mntor noor<l,.,a„„„_ l,.u,erv. ,.f „ , o 0” 

M^c.fiht. ;!:r'' <''>«rv„..„..3 and tests. 
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Avor.iKc '0 , 

f!tni>dai,| tlev..„i„n 

'"><1 ten .neasnttrm'l.o cT"Jo me“asn7^ 

-...n..et o, er.«L£K" 

^1 -n? 

Pcrsonalftv rtinio^, ihrkK -‘A i> . ^>1 
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Standard dcvi.mon 04^ 

Errors, total n.nc tests - 

"ns ._^olal nine test, 9 ^03 
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of 21 mental tests ivith tlic otlici individual tests mul moasuieq 
not silready siwvn ui the previous tables Pait ./ shows tiic average 
of the 129 intercor relations of the mental tests to he 462, with a 
standard deviation of 189 The aveiagc was not high and tlie 
v?in«ibility was large This what would be expected, however, 
as a reading of the descuptivc names of the mental tests shown in 
Part C of Table 1, would indicate great vaiiation in the abilities 
tested. For example, one would haidly expect a high coi relation 
between H vocabulary test and the Goddard form board, the corffi- 
cient for which in this study was — 11 On the other hand, ceitain 
relationships found were about what one might have expected' foi 
example, the correlation between the Mare and Foal time and 
erroi scoies was, 70, that between mental age and the IMetiopolitnn 
sub-test foi luiinhcis, .80, and that between the Van Wagcneii sen- 
tence memory span test and the Gates Reading Diagnosis total 
memory span test, ,68 

Part B of Table 3 gives the averages of 142 coiielations of mental 
tests and 16 psycho -phys.ical measures The average of all together, 
,096, was practically zero, nnd the standard deviation, 217, xvas 
very large. Only one coefficient was ovci 50, namely: 59 for 
steadiness and Van Wagencii information. The thice other com- 
puted coefficients involving the steadiness test were with Adetro- 
polican information, .43, with manikin, 39, with Metropolitan 
total, 37, with Metropolitan numbcis, 34 These coclficicnt-i aie 
not high and are of dubious significance The “findci** device indi- 
cated that none of the other 17 coefficients of the steadiness test with 
mental measures would probably be as Ingli as the five that were 
worked out, and so they were not computed It docs not seem 
probable that any lelationships between “steadiness*’ as tested, and 
other measuicd psychophysical abilities existed which 'would be par- 
ticularly significant No relationships of importance between the 
mental tests and the other measures of mental abilities in this group 
were indicated cither by the averages oi by the various sepaiate 
coeiHcients 

Part C gives the averages of the coi relations of mental tests witli 
10 persnimhtv measiucs The 82 coefficients aveiagcd .046, standaicl 
deviation zt 205 With the exception of the corielations of errors 
with mental tests, .603, no significant iclationsliips wete indicated. 
There seemed to be n definite tendency for the more mentally 
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competent children to make fewer eriors There did not seem to 
be any marked tendency for the more competent to make fewer 
omissions, as shown by the coefficient of 205 

Table 4 pieseius the results for the 16 psycho-physical measures 
used 111 the study and 10 personality measures* Part A gives the 
average of 55 interconclations of the psycho-physical measures, 
— ■*099, standard deviation, dz 230, and the average of 22 intei- 
correlatlons of ten pcisonality measures, 114, standard deviation 
dt 175 One would not expect to find high intercorrelations in 

TABLE 4 

Averages or CoiMputcd Correiations of Sixteen Psycho-Physical Meas- 
URC8 WITH OTHER TESTS ANO MEASURES 

Number Aver- 
of rho9 Qge^ 

Part A Intercorreiations of sixteen psycho-phy&ical measures 
Names o£ psycho-pliysical mensiircs shown in Table 3, Part B 


Total IC 5S 

Average — 099 

Standard deviation ri:.2^0 


Part D Intercorreiations of ten measures of personality traits and charac- 
teristics* 

Names of pcrsonnlity measures shown in Table 3, Part C 

Total 10 22 

Average 114 

Standard deviation rt 17S 


Part C Averages of computed correlations of phycho-physicnl measures 


and personality measures 

Personaht^ meas tires 

Number of children’s boohs in home, parents’ reports, spring 2 .265 

Undesiralilc behavior and traits, parents’ reports, spring 12 164 

Personal Units, parents’ reports, spring 12 158 

Omissions, total, nine tests 2 150 

Personality rating, Ilieks, "A Personality Rating Scale for 

Children Six: to Nine,” parents’ reports, spring 12 14-9 

Reversals, auditory perception, letters, digits, words, num- 
bers 8 139 

Nervousness index, parents’ reports, spring 4 115 

Errors, total nine tests 5 082 

Reversals, visual perception, letters, digits, words, mimkiers 10 059 

Number of magazines and newspapers in home, parents' 

reports, spring 2 035 

Total 10 69 

Average 1^0 

Standard deviation ISS 
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Cither of these gioiips of tests, since in each tlie^ abilities and traits 
medsuicd ^v^ere cxtjcmely veined and special 1 he highest sepaiate 
intercorrelfltion was .69 for height and weight, a icasonablc figuie. 
The JJCXt highest sepaiatc jiiIcj con elation was — 48, which was 
for chronological age and number of activities engaged in by the 
cJijJdren outside of schooL A negative relationship between age 
and number of play activities has been found by Witty and Lehman 
in their study of oldci chiUiien’s plav, and might well eiiougli 
be true of the childicn of this studv All the other intcicoriclations 
weic below 48, and most of them wcic between 30 and 00, indi- 
cating veiv little if any significant i elationsliips between tlic nicasures 
used. 

Part C of Tabic 4 gives the aveiages of tlic coiupiitcd coiicl'i- 
tions of the psycho-physical mcasuies with the 10 peu^onaLity ineas- 
iiies The aveiage of the 69 coi lehitions, ,130, was practically 
zero, and the standaid deviation, ±,185, was veiy large Tlie 
highest separate correlation was 51 for weight and peisoii.il traits 
The next highe'^t was ,49 for number of activities and pcisonality 
rating by Hick’s scale Gup gave coiiclation of 45 with undesn- 
able behavior ;iud tiaits, It also coirelatcd 43 with auclitojy 
jcversals. Peiseveintion gave a conelatioii of 43 with number of 
children's books, in the home All the otilci computed coeflTicicnts 
wcie still lowTi, most of them veiv low It seems that no significant 
jelationsliips weic indicated bet\vccn the ps^xho- physical and pci 
sonality measures used 

Tabic 5 show:>, foi convenient com paiison, the various avcingc^; by 

TABLE 5 

Comparison of Averagfs of the Correlations by Catlgorifs 


Psycho- Person- 

Reading Letters Mcmnl Physical ality 


52 37 10 06 

52 ,+2* .15 05 

■57 42 10 ,05 

10 15 .10 13 

06 05 OS 13 


‘SUnfoid Blnet mental age and intcIliEence, tuioticot coi i oUnoiis wcic 
not included ,n this avciage They averaged 16 and ,38 re^ipcctivcly, with 
letters See Table 2, Part D, i j) 

♦•Stanford Bmct mental and intelligence quotient averaged 51 mid 
133, respectively, with the 1+ reading tests Sre Table 1, Pa it C 


Reading 

Letters 

Mental 

Psyclio-Phyaical 

Personality 
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Of all the niciismes used, i eliding and Icttcu seemed 
to have been most clnselv i dated Mental abilities showed some 
relationship to both leading and letters None of the otbci gioups 
indicated sigmheant iclationslupb 

1^ Pari I XL Co hr in a no ns 

The question logicallv arises as to the pait that mental ability 
may have plavcil in the rclatioiishijis found between iibiUties with 
Ictteis and leading abiliLv These lelatioiisliips weie investigated 
by extending the stiidv the next year to two othei first grades and 
to a gioiip of 56 fivc-\eai-old kindeigai ten cliiUlien, and applying 
the formula foi paitialing out, scpaintely, the effects of mental age 
and intelligence quotient Table 6 gi\es these lesults for tJic 
kindeigaitcn group. 

TAHLK fi 


Partial Correiations ultwlcw Ri'adinc and Lritrr Measures with 
Stani ord-Binit Mpntal Age and Intellicince Quotient ConstanTj tor 
Five Ypar Oid Kindercartfn Children 


LcUer tests 

1st order 
correlations 

G. P R ^Spring 

2nd ordet con ulattons 
MA IQ 

constant constant 

N 

Naming small letters, fnll 

79 

7iZ8 

765 

48 

Naming smnll letters, spring 

79 

738 

764 

48 

Writing small letters, spring 

70 

712 

689 

48 

Naming capital letters, fall 

66 

560 

613 

46 

Naming capital lettcia, spring 

,49 

,375 

417 

48 

Writing capital Ictteis, spring 

63 

539 

.581 

48 


’'Gates Primary Reading Tests, Type 1^ word recognllion 


In this gioup of kindeigaitcn childicn the coiielations betAveea 
leading abilities as mcasuied bv woid lecogiiition tests, and abilities 
to name and write small letlets, remained i datively high with 
either mental age or intelligence quotient paitialed out The paitial 
coi relations between reading and capital letters, howcyei, were not 
neailv as high as those for small letters The use of Inwei case type 
m the leading tests piobably explains why those letters were sn 
much more closely iclatecl to leading than weie the capital letters, 
which did not appeal in the leading tests used 

Tabic 7 foi tlie fivc-yeai-old kindeigaitcn pupils gives a compari- 
son of coiielations between leading and tlnce-letter tests with six 
otliei measures paitialed out, and indicates that mental age and 
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TABLE 7 

Partial Correlatioks between Gates Primary Rfadino Tests, Tirr 1, 
Word Rccoonitiov, and Two Lcnrs Tests with Various Otim r 
Measured Auilitibs Held Constant, Five Yi ar Oi d 
Kinderoartem Children 


G P R ’spring 
with naming small 
letters, spring 

N ^48 

First order 79 

G. P R *fnll 
Recognizing 
words seen, (all 
N = 4fi 

49 

G V R •fall 
Naming small 
letters, spring 

N =46 

Ot/icr measures held cons fa fit 
VocsbiiUTy 

788 

518 

709 

Sequin formboard 

778 

.524 

719 

Mare and foal, time 

786 

515 

706 

Manikin 

792 

520 

716 

Chroualogical age 

803 

449 

708 

Stanford-B inet mental age 

738 

.431 

607 

Stanford-Binct intelligence 
quotient 

.764 

514 

6S8 

Weight 

768 

478 

717 


♦Gates Primary Reading Tests, Type 1, word recognition 


intelligence quotient lind no more eftcct upon the relationship be- 
tween letter abilities and reading, than did wciglu, chronological 
age, vocabulary, or the three measures of mental ability named in the 
table 

Table 8 shows that ;n Grade 1 the relattonship between abilities 

TABLE 8 

Partial Correlations between Reading and Letter Measures with Mlntal 
Aoe and Ihtbluopnce QiroTiENT Constant, 83 Grade One Pupils 

G PrR *spring 

Type L Type 3, 

Word recogiiitioii PtirQgrnph readme 

1st M A IQ 1st M A IQ 
Older constant constant order constant constant 


Naming capital letters 
Naming small letters 
Giving phonic combma- 
ticms 

Giving letter sounds 
Recognizing sounded 
letters 

Writing words 
Mental age 
Intelligence quotient 


26 

111 

,181 

46 

.365 

408 

.60 

584 

,622 

49 

.435 

.449 

49 

449 

472 

SI 

.42 

.42 

427 

473 


42 

290 

,366 

51 

.416 

466 

,55 

531 

560 

36 

,280 

306 

33 

26+ 

295 

H 

.46 

,38 

.33 5 

398 


*Gates Primary Reading Tests 
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wicli small letteis and reading woids seems to have been less signifi- 
cant than in the kindcigaitcn^ while abilities with phonic combina- 
tions were quite significant Foi that iclationship there was no 
effect from paitialing out AlA and IQ as shown in the table by the 
comparative correlations for phonic combinations with the two lead- 
ing tests. Tlie first older coi relation between word lecognition and 
phonic combinations was .60, with mental age constant it became 
584, and with Jiitelligencc quotient constant, .622 The first order 
coi relation between paiagiaph reading and phonic combinations was 
55. with incntnl age constant it became 531, and w^ith intelligence 
(luoLicnt constant, 560 


C Interpretation 

1. Type of School 

111 inteipieting the findings of the study the character of the 
school expeiiences which weie piovulcd the pupils studied must be 
understood In a broad sense the school provided informal and vital 
child-life situations, in which the growth of each pupil in all respects 
was the center of interest The teachers’ eftoits were diiected in the 
mam to pioviding iicli and wholesome expeiiences and guiding the 
children in then activities. 

In the field of i cad mg, emphasis was given piimanly to intciests 
in Qi realization of needs fui reading. With that established, help 
was given the pupils in the mechanics of reading in ways that might 
well be clesciibed as ^‘functional.” Foi example, names were placed 
on lockeis, pinned on clothing, and put elsewhere if they helped the 
children Notices were punted on the blackboaid. Letters to 
absent classmates, tcachcis, or others were written. In the same 
sense the teacheis helped children to leain and use letter forms and 
sounds. For example, in a situation in which children were tiying 
to lead, attention would be called to letteis that would help them 
read the word, such as the first letter sound oi some other helpful 
clue, No formal dulls on letteis, sounds, or words unrelated to 
reading needs, howevei , were given (1-2) 

2 Causal Relationships 

In this soit of mfonnal functional learning, the analysis of the 
extensive testing cained on with sevcitil groups ovci a period of 
three years, has indicated that paiticularly close relationships obtained 
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between skill m leading and ccitain other abilities with letter iorms 
and sounds. No other abilities oi traih showed anything like this 
close relntiojiship It is believed that abilities tvitli letteis were 
causal in abiluv to read tor the>.c cliildicn Othei evidence besides 
the relatively high conclations suppou tins belief. Table 9 com- 

TABLE 9 

CoKaEi.AnoJiis ScnnBN RcAOisa and LerrsB Tbsts in Two bPcoNo Grades 
Gates Primary Reading Tests 

Type 1 Type 3 

Wore! Type 2 Paragraph 

recognition Sentence reading 


Grade group 

X 

DH 

X 

D34 

X 

133+ 

Knjnijig small letters 

,37 

74 

42 

.74 

42 

>69 

Phonic cDmhiuntions 

49 

64 

72 

S9 

,60 

89 

Ojyjrig Jeller Qountls 

52 

74 

50 

60 

+2 

S3 


pares the conclations between ceitmn letter and leading tests in two 
second grades The D34 gioup was taught by tlic teacher who had 
had the children in Giade 1, which was the giuup studied the first 
yeni. In both years she made particular eftort to use functional 
methods 111 helping children mastei the mechanics of leading The 
conclations shown for liei second giade wcie iiiaikedly higher tlian 
those in the other gioup, and may well have been due to the more 
tfiective way hci. pupils had learned to use letters in their reading. 
By the end of the second year this gioup Jiad been given 14 reading 
tests and two tests m phonic ability The aveiage of the 28 cor^ 
relations between leading and phonic abilities was 863 and the 
range wus from .75 to 93, On object/ve tests of reading skill this 
group made average scores which showed achievement normal for 
their grade placement 

Other evidence that children naturally tend to use lettcis m 
beginning reading was found in observing thcii methods in reading 
and trying to read Fust, tests showed that most kindergarten and 
Grade 1 children somehow had learned many Ictteis bcfoie they 
learned woids. Second, in word tests children constantly and witli 
varied means of attack used letters in an effort to get the woids 
This was dune by frequent audible spelling out of words, by lip 
movement of the letter sounds or names in the words, by lecognizing 
first letters and sometimes othej letters 

Third, one test, the Gates Diagnosis Reading Subtest VI 1 1, 3, 
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afforded a simple statistical analysis pointing to this functional use 
oi lettcjs In tJie test the pupils were icqiincd to mdiciite in a 
line of SIX words one word which they had just hcaid pionounccd by 
the examiner The test is so constiucted that one mcouect word 
in each line begins with the same lettei, and another incorrect word 
ends with the same letter ns does the correct woid Two other 
incoiicct woids me either full oi pmtial leveisals and t[ic other 
incorrect one has the same configuration as the conect words, but 
IS made up of different letters. The following tabulation of incoriect 
responses given by Grade 1 chjldicn show the particular use 
made oi initial and final letters 

Type and number of mcoriect responses 
Correct initial Correct final Full Partial Sqme con- 

letters lettcis reversals figuration 

17+ 78 6G 54 72 

3, /Application 

The piactical application of the findings of this study seems to 
be careful guidance of children by teachers in making use of letter 
forms and sounds in mastering the mechanics of leading Such 
help would suicly not be similar in any wav to the once familiar 
practice of dulling children on the alphabet, sylUblcs, and phono- 
grams, with little, if any, i elation of such dull to felt needs and 
interests It seems equally piobable that such teaclici guidance 
would likewise z eject the extJ cine sort of sentence or iDo)d mctliod 
of learning to icad which is at piesent found in some scliools. This 
methodology exalts the idea units as the sole approach to learning to 
read and prohibits any analysis of idea units into lettcis, and seems 
to be as fai away fiom the psychological appioacli natural tu children, 
ns the lettci dull method was 

The functional appioach might be thought of as a combination of 
the letter and the idea unit methods Such functional approach would 
recognize hist, that the peiception of ideas in wiitten form is fueled 
by pciceiving the letters which make up the word forms Second, 
It would lealizc that chikhen as young ns kuidergai ten pupils, if not 
even yuiingei, giasp that fact with more practical insight than some 
te.icheis do* The art of good teaching is shown by tlie skill with 
winch childicn aic led liist, through interest, to secuie and to 
record ideas in wiittcn foini, and second, tlirough guidance, to 
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^'GRATEFULK^ESS'^ IN CHILDREN AND YOUNG 

PEOPLE^ 

Depai tment of Psychofogy, University of Berne 
Franziska B vumgartpn-Tramer 


A Introduction 

E\peri men tell paycliolofjy has not so far dealt vciy miich with 
the vaiious character traits such as goodness, pitv, sinceritj\ concern, 
courage^ and so on The hist cause of this attitude is to be found 
in the difficulty of developing a suitable method of research; thcie 
IS further the com piemen tar v action of the fairly usual assertion 
that chaiactei cannot be appioached with cxpeiirnenttil methods 
anyhow, We slioiild also mention the inhibition felt by so many 
scientists m connection with the recent tlicoiy of the ‘^totj^l per- 
sonality A wrong interpictation of this theory has led to the 
idea that the study of the vnuous chniattei trajts could be neglected 
In ceitain cases theic is an additional factor to be mentioned* a 
number of character tiaits aic said to be vciy lare and to plav such 
an unimportant pait in social as well as in individual life that it 
does not appeal woith while to study them veiy closely Giateful- 
ne‘ 5 s IS supposed to be one of these laie tiaits, as lare as, foi instance, 
genius or profound love of mankind The Holy Sciiptuics alicadj'' 
give us an exprrssjDii of rhis feeling Clujsr heaK ten lepeis, but 
only one comes back to thank Him, and the Saviour exclaims 
ihetc 7iot ten cleeiitsed^ But zvhete eiie the nine'^** In all languages 
there aie phiascs and pioveibs to expicss the fact tliat feelings of 
gratitude are lare and not much developed, and to sho'W at the 
same time that this particular chaiacter tiait has no essential im- 
portance In social life. 

Tins, Ijowever, js not the mil case Anyone who is engaged in 
the treatment of psychological cases has met with those tragic pei- 
sonal conflicts due to the consciousness of some piofound obligation 
prompted by giatcfulncss This pniticular feeling of duty, which 
is very marked in ceitain cluiiiictcrs (wlieie one miglit even speak 
of an allegiance of gratefulness), may develop into a serious psychic 
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burden tiie weiglu of which mRy piociucc complete ps\cluc ccjlJapse 
or (I iceiing of peunanent unliappiness Thus, it happens quite often 
that marriage is only maintained on the gionnds of a thankfulness 
which one ot the partners feels he must prove to the other, uhrle 
flt the same time he is, gcneially speaking, unhajipy There are otlici* 
cases where children saciifice themselves to their parents, without 
nny consideration for the shaping: of their own pcisonal lives, out 
oi some jmsconceptipn of the gratitude they owe to tliem, a feeling 
which has been inculcated by their parents or cducatois, Daughteis, 
more especially, icinain spmsteis in ordej to look after thew paicnts 
ns ‘‘grateful children’' should do, or sons and daiighteis lemain 
single after the death of one of their parents because they consider 
It their duty to prove their giatitudc to the othei patent This 
often entails the jum of their psychic Ijfe and may also affect that 
of the person they love Psychiati isb can, on the otlicr hand, observe 
in a number of cases that the feeling which may come up sometime 
fifter the event of having been ungrateful towmds a bencfactoi 
weighs heavily upon the patient and may, if there is some picdis^ 
position towards it, lend to a neurosis Thus, the weight ot the 
obligation towards gratefulness ma}' entail serious damages foi the 
personal life of the mdividual, while, on the other hand, lack of 
expected gratitude may lead to disappointment, contempt and even 
hatred of oriier people, and spoil the social life of tile individual 

It therefore appears necessary to analyse the feeling of giatitudc 
m order to secure a moic precise knowledge of the psychic charac- 
teristics of this feeling, its psychological components, and its mode 
of expiession In doing this we have to give special consideiation 
to the genetic development of this feeling and to a senes of ques- 
tions,. such as- TsgiahtuJe aji innate feeling? In what circumstances 
can one speak of conscious gratitude in children? What arc the 
manifestations of this sentiment in the various stages of life? Does 
Jt show a specific cuive of development^ Can any clmracterological 
differences be determined? Aic theic any variations due to dif- 
ference in sex? Is it a very frequent or, on the contrary, a very 
rare feeling? Can at be taught? 

With a view to obtaining information on all these points, we 
proceeded to undertake a phenomenological analysis of the feeling 
of gratefulness and, furthei, an enquiry covering 2000 schoolchildien 
aged from 7 to 15 years in the city of l^crne 
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]i Analysis or- Gratefulness 

The general public considcjs gjatitiidc to be a iccipiocation of 
some kindness received and therefoie mterpiets it in a purely 
mateual and piactical sense, fiom the angle of the psychologist, 
gratitude may be taken to be a reactive sentiment born in ns when 
vyc Juive obtained some kindness oi help which we desired This 
feeling is c\tiemely complex m its nature and we may list tlie 
following components 

1. Gladness about received assistance, gift oi kindness — compo- 
nent of an egoistic nature ' 

2. Benevolence towards the givei, which means a transfer of the 
joy on him who is actually the originator of the assistance The 
phrase "7 ihatik you* is the expression of one’s appiecration of the 
othei’s action, Kant has defined gratitude as being “the worship 
of a person because of the kindness shown to us,” We always thank 
somebody. The action of thanking always in the first place calls 
special attention to the person who helped In other words, this is 
ri component of a social natuie, 

3 The desne to render the helper a reciprocal seivicc The 
joy iijspiied by the help received is always mixed with an immediate 
desire to reciprocate I'he wish develops spontaneously to please 
the person who has helped, to give him some joy or some gift 
Whethei this desire is lealiscd immediately or only Liter on depends 
often on the technical possibilities of its lealisation Accoiding to 
popular feeling, thanks should not be “empty,” that is to say, should 
not consist of words only but take some concrete form This be- 
comes particiilailv clear in such phiascs as “cam the thanks’^ or 
on the contiaiy of such phrases as “thankless job” Phrases of this 
kind aie even moie usual in Geimaii and French than in English 

This effort to offei some concrete lecipiocation is an expression 
of that law of social relationship which we know more specially 
as retaliation {jns talioms) though it maj'^ be not only negative but 
likewise positive The popular phrase in this case would be 'Utt 
for iat** Revenge and gratitude are both expressions of the same 
tendency towards recipiocation Gracefulness tends to a return in 
a friendly spirit and therefoie is again a component of a social nature 

4 The feeling of an obligation to recipiocatc has given rise to 
such woids and phrases as “tn be indebted to someone,” “tribute 
of gratitude,” “to he much obliged,” and so on The feeling of 
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giatitiitle reinnmb in certain cases as long as an obligation has not 
been fulfilled, and sometimes even after the effective expiession of 
gratefulness theie leniains a iclationsliip binding the person who 
received to the peison who gave. It may be interesting to point 
out that legislation piovidcs for the piescription of mateiial debts 
and even uf moic serious offences, while there is never anv lefciencc 
made to a piescription of the debts of gratitude, It seems that in 
tJie case of a psvcbic obligation cieatcd by ftcely given assistance, 
there 13 no possibility of a limitation m time of psychological repay- 
ment Giatitudc IS an eternal obligation and is felt even towards 
the dead La Rochefoucauld uglitlv obscivcs that too much haste 
to lepav one’s debts of gratitude is, in a way, a sign of ungrateful- 
ness Thanks create a icUtionslup between people and develop their 
feeling of cominiinitv Tft other woids, gratitude acts as a social 
cohesive and here again We find a stioiig component of a social and 
ethical nature 

It thus appeals that the techng of giatitudc is a complex one 
and based mainly on social and ethical elements. It is the social 
character of gratitude which makes this particular feeling so highly 
creditable to the popular inmd Ungiatefiil persons arc considered 
as thorougiily objectionable 

C GRATCTULNESS, CONSIDliRLD FROM TwO AnGI ES 

The mere fact that giatitude is a reaction on some scivice, help, 
or donation, makes it necessary to comic] ci this charactei trait fiom 
two angles, the angle of the and that of the receiver. It was 

a serious metliodological mistake of chaiactcrology that submitted 
charactei traits to n one-sided anabasis, dtid did not realise that the 
niajontv of charactei traits arc the expression of inter-human rela- 
tionships, and must therefore be considered from the point of view 
of [jotfi persons concerned AVe aie staiting out on a new way and 
have tried to analyse the psychological situation of two persons joined 
in the common experience of “giving help and receiving help ” 

In the situation considered both the person who gives and the 
person who takes are, to a large extent, influenced by their impetus 
to ascertain themselves (“Geltungsdrang’') , but each in a different 
manner He who gives, expeiiences thtough the mcie fact of giving, 
an increase in the consciousness of his power, he is clearly awaic 
of his own supeiiontv over the person requesting his assistance and 
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tills IS accompanied b)' a very strong positive feeling of joy In 
accordance with the law of consetvation of pleasure, he will tend 
to maintain the memorv of siitli a positive feeling as long as possible 
This fact .alone would ■Juffice to explain vv»hj^ creditors usually have 
a bcttci memuiy than debtors. It mav also serve as an explanation 
of tlie desiie to leceive thanks, since gratefulness recalls kindness and 
therefoie the might oi power of the benefactor It is just the 
reverse that happens in the case of the person on whom the kindness 
IS bestowed The necessity to receive assistance makes that person 
conscious of Ills own weakness and incompetence, an expeuence 
usiiall}^ associated with highly unpleasant feelings Hence, the re- 
ceiver usually tends to forget the benefactor and his kindness as 
soon as possible It is not, howeveij wickedness but lathei human 
weakness and the feeling of our infeiiority which makes us forget 
the help leceived from others This fact is fughly impoitaiit for 
the coircct iiitcipretatiun of ungratefulness It is also for these 
reasons that it is necessary to give help in such a wav as not to 
offend tlie personal feelings and pride of the recipient The phiase 
“It is not what you give but how 3^ou give that matteis’^ was 
certainly coined by a sensitive recipient 

Moicover, tins diversity in the attitude of the two partners and 
in the sentiment they have of their own position and importance, 
finds an expression in the manner m which each of them tends to 
judge the help or service given or received 

He who gives is apt and ready to value his action very highly 
and often to over-estimate it, while lus partner tends to belittle it 
Hence the tension between the two partncis with regard to the 
expression of gratefulness The helper unconsciously expects in 
return a service propoitionate to his feelings of self powei arising 
out of the beneficent action, while the indebted peison ovei-iatcs 
tJje value of his own jcaction since he is influenced by his tendency 
to undei -estimate the benefit received And again, the grievance 
felt by the helper when no gratitude is shown is borne of his wounded 
self assertiveness and is sjmonymous with a feeling of a diminution 
of his personality The more sclf-conscious the helper the moie he 
will be affected by ungratefulness, the stronger his social feelings 
the moic he will suffer from the manifestation of any unsocial action, 
such ns ungratefulness 

In the present study we shall only stress tlie fact that tins diversity 
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of the psvcJiologfCtil expei'icnc-c of both partners iindcj tJic s^me 
circumsttinccs scives to cxpl<iiii ti ‘^ouicc ot other rritiiiifcstfitious of 
grntitude atid ingiatitude, sucfi, foi instcincc, ns the fact that the 
same peison may on one occasion piovc to be giatcful and on aiioilicr 
uiigiateful The sensitiveness towaids the ’war in which the gift 
01 seii'rce is oftered is often onh' significant of tlie dcsJic to play 
the offended paitv in older to fiec oneself of the obligation of 
gratefulness The phrase mentioned above — is not what one 
gives but how one gives and uho gives that mattcis” — is typical, 
not only in the case of a sensitive lecipient, but also in that of a 
peison who is deteimincdly ungrateful 

But often an attitude which we consul ei as uiigiateful ness is only 
due to a false intci pictatioii" hotii paitiicis appreciate the help or 
gift mconcctly and the significance of giatefulncss or of the absence 
there of it is likewise cironeously intciprcted by them Complaints 
on account of ungi atefulncis thejefoie orjginntc fiom in.siifhcient 
knowledge of the human chaiactcr 

ft IS an error of the same kind wliicli we commit wlieii we tiy 
to deduce anything about the charactei of an individual fuim the 
way in which he expresses oi fails to express Ins feelings of gratitude 
We must remind ourselves of tlie fact rliat theie are cei tain liuman 
characters, oi rather chaiactci stiuctuics, wlicic ingratitude may 
he due to reasons totally dilfeient fiom wickedness or a diminution 
of the consciousness of then own himian value 'I'heie aic people 
who would as gladly and readily give all they have as tliev would 
leccive it from others- It may sound a paradox but it Js preci^^olv 
thcii social qualities and virtues which aie the cause of then unsocial 
attitude, that is, then ingiatitude The well-known educator and 
wiitcr of the eailv nineteenth centuiv, Jean Paul, aptly iccognized 
this fact and cxpiessed it iii the following wo ids ‘*A man will 
thank all the less for gifts received the leadiCJ be is to make such 
gifts himself, and he who is libeial is seldom giatcful” A well- 
kno^i'fi psychologist, Julius Baluisen, has diawn attention to a fur- 
ther type of chaiactei which, in his opinion, is not capable of giate- 
fulness: ^‘Benevolent and weak chaiacteis forget then obligations 
of thankfulness because they are not capable of hcing inoje faitliful 
towards others than towaids themselves ” We see therefore that 
It would not be correct to consicici evei v ungrateful pcison as wicked* 
On the othei hand, a giateful pcison is not necessarily a noble 



I'RAKZISKA n VUMGARILN-IRAMKR 


59 


chaiciLtei^ since, as has alicatlv been observed bv La Rochefoucauld, 
man often tend«i to sho^v giatitude in otdet to receive further kind- 
ness In othei avoids, tlhinkfulness inav be borne of veiy mateiial 
reasons and calculation. 

Thus, ^latitude may be due to quite opposed chaiaccei tiaits 
Tfieje IS the ihauhfulness of the ^eak peison to whose advantage 
It IS to icmain in connection with the givci ; thcic is, on the othei 
hand, tlie thankfulness of the noble and gencious person who inter- 
prets the assistance as the expression of the social feelings of tlie givci 
Theie IS the ungratefulness of the so-called wicked peison who 
consideis the assistance aftoidcd to him as his due, and tliere is, on 
tlie other liand, the imgiatef illness of the active peison accustomed 
to depend entirely on his own initiative and fiction 

All these facts make it appaient that evciy case of ingratitude 
must be intcipietcd separately 

D The Various Types of Gr itefulkess 

The thcoietical analysis of the feeling of giatitude has alieadv 
produced certain valuable points of view, but does not give us a 
complete and exhaustive answei to all the questions defined at the 
outset with legal d to the foiins and developments of the feeling of 
gratitude These icplies weie found, on the othei hand, thanks to 
ciiqunies and rcseaich work done on cliildicn bv tliice methods 
The first study of this kind consisted in submitting ceitain ques- 
tions to 1059 school childien, aged between 7 and 15 years fiom 
elementary and secondaiy schools in the City of Bcine 'Lhese 
questions had to be answcicd m wiitmg but were fiamcd in such 
a wav that they did not suggest theii aim to the childien The 
fiist question was "IFhat /a yout gteatest The second 

'"What zuoufd yfou do fot the pen on zvho gf anted yon this wrsh'^" 
The results of this enquny may be summaiized as follows 
1 Veibal giatefiilness which manifests itself in such leplics as. 
“I should thank bim,’^ "I should show myself giateful,” ^^1 should 
always be giatcful,** and so foith This kind of giatefulncss is 
equally ficquent with childien of the vaiioiis ages (an aieiage of 
between 30 and 48 pei cent of the leplies) It is paiticulaily fic- 
quent at tlic age of 15 (72/^) This veibal giatefulness must be 
interpreted in vaiioiis yva^s Small childien aic taught to say ^'Tiiank 
void^ foi eveivthing thei get and they theicfoie piobablv only lepc.at 
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^^^hat tliev have learned. Children of a moic advanced age seem 
to use this foim of vcibal gratefulness when they actual Iv do not 
feel any gratitude, fiom this there might therefore be diawii the 
hnstv conclusion that the frequency of these answers is piuot ot 
the irici casing ungi ntefuliioss of young people. It should, however, 
be considered that there ^ve^c many icplics m which a cliild men- 
tioned as its deepest desire the icstoiation to health of its mothei 
and said: should be thankful from the bottom of my hcait and 
for as long as I lived”, tliciefoie, it must be taken that vcibal grnte- 
f Illness IS niso likely to occur when a chdd i^ not able to cxpicss its 
tj uc iind deep feelings of gratitude coiiectlv This last interpreta- 
tion /]j>ds co/jfijjnntion jn the fact that that paiticulai type of vcibal 
giatciulness js ficqiient in the age of puberty where the child is 
unable to find its own way in its feelings oi to e:xpress these feelings 
adequatel}' In other word*!, two quite diftcicnt chainctei types — 
one bemg completely devoid of sentiment and the other, on the 
contrajy, overwhelmed by Jt — mav express themselves in this form 
of verbal gratefulness 

2 Concrete giatelulness through whtth the chdJ wants to give 
an object m return for the lealisation of its desire In such cases 
the reply would be, “I should give him a boolq a pinic bow, a pocket 
knife/' or, where it offers something which seems very valuable to 
Inm, — "'I should give him a kiss/’ or the like, Such concrete 
gratefulness may again be of two kinds, 

It may in the first place be oiilj' an exchange when, for instance, 
a book is offered for the skis desired by the child, oi a watch for 
the dreamed -of piano. In the case of such exchanges it is inter esting 
to observe that they aic neaily always fiamed from the vtewpouii 
of the child* the child gives or offers only what he himself consideis 
to be valuable, such as a teddy bcai — lus pet toy — foi the motor 
car he would like to receive, or a piece ol chocolate for the Red 
Indian costume and gun Here gratefulness has defiiiitclv an ego- 
centric character and is measuied by the subjective value attached 
to the object offeied to the givei 

In the second place, gratitude muy find an expressjDii in tlie pai- 
ticipatkon offered in the goods receivpd Foi instance, a chiUI wishes 
to receive a pobjtion as an apprentice jn a bakci*s sliop and promises 
that the person who helped him to attHtn this objective should jc- 
ccive as a token oi giatitude "fresh buns ev^zv morning”, oi the 
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ciiild who wants a motor cai is ready to take the giver on the tours 
he plans to make with the car once received; ni again, the child 
who wishes foi a cottage is prepared to offer lodgings to the gratihcr 
of this wish, and so on Material gratitude is most fiequcnt with 
childien of 8 years (51%) and most rare with childxen aged between 
12 and 15 years (only 6%) 

Jlut even in this tendency to let tlie paitnei have a share in his 
gift 01 kind action there is an cxpiession of the ego-centiical nature 
of tile child, since it implies the belief that the donoi derives pleasure 
from the objects dcsiicd by the child itself The answer given by 
a boy aged 8 years and 11 months may be quoted as higlily chai- 
actenstic of this attitude 

■'I woiul like a racin car best So that I coud go to Robinson 
Cnisos iland and to other places I wouci take him [the donor] 
to- Robmbon Cnisos iland and also to see his famorly " 

Hcic the social component is therefore not clcailv dislingiushcd 
fioin the ego-ccntiic but, on the contiaiv, closely i elated to the latter 
Fin thei more, the child does not considei that tlie peison who is 
in fi position to present him with a cai is likewise in a position to 
undeitake a beautiful voyage on Ins own But it is piccisely such 
naive answeis which give us most valuable infoimation about the 
social chaiaciei of the fecit iiffs of gtatiiude It is that type of leaction 
which makes the desire foi a community with the donoi become 
obvious and clearly shows the fact that gratitude is the Ittik 

Fiom the social point of view, replies in which gratitude finds an 
expression in the form of a common enjoyment shaicd by the donoi 
and the lecipicnt are most valuable 

3 The third type of gratitude might be called coit net five giati- 
tilde This term we should like to apply to the tendency to cieate 
a spiiitual rel.itionship with the donor, an instance of this type of 
gratitude is to be found in the reply of a child wilting '‘I would 
help him and give him pleasure” — ”1 would make mj^self agreeable 
to him” — “I would give him what he wanted himself” — “I would 
try to do what he himself would not be able to do” — “I would help 
him in case of need ” Certain icplics, such as ”I would like to 
seive him” — would be obedient” — *'I would always obey him,” 
.ind the like, expiess devotion and submission, whereas lepiics, such 
as "I would love and honour liiin” — ”I would be his fiicnd” — 
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would iioaJcc iiJio the bc^t of mv friends, ’ express the fact that tlio 
diild feels liimself an equal of the donoi while receiving the gift 
or help of the latter This is not a case of abasement through 
assistance, on the contraiy, the assistance or gift is felt to be some< 
thing foi which the recipient rs fn a position to oflcr something in 
return (love, faithfulness, fiienddiip) Connective giatltude be- 
comes more frequent from the 11th yeai and for the gmiip aged 12 
It occurs in 60 per cent of all cases* It is the hbeiation of the child 
fiom the ego-centric point of view. In other words> with the glow- 
ing mental development of the child which entails the development 
of ills soual understanding, the feelings of giatitude find a superior 
form of CYpJcssion However, the fact that a number of childien 
adopt that paiticulai form of giatcfulncss at the age of only seven 
IS a pi oof that genuine sentiments of giatitude may manifest them- 
selves even at such n tendei age. 

It IS clmiacteiistic of the social feelings of young people that m 
a number of cases gratitude finds an evpicshion in a feehng of active 
kindness townids humanity at laige and not only towaids the donor 
Thus, a girl of 15 wiote ^Tf I had a cai I would sometimes take 
my friends for a diive If I saw, foi instance, old people who wcie 
not able to walk easily I would take them along also I would do 
all the shopping for our neighbours and I would do many otliei 
useful things if I had a car” This giatifyuig social attitude some- 
times occurs m quite voung childien, and more especially in girls 
Thus, a little girl of 10 wiote 

gratest wish is to have lota of mimic Then I wond bild 
a hospitl with a big garden I woud take into my hospital many 
little chilrcn who hnd mf antyl paralcraies, But 1 woud also take 
jn men and gurla. They woud push the chilreu in pinnns and 
the men who woud be doktera woud have to cure rhe chi Iren/* 

Likewise a little gni of 11 wrote "T would be very grateful to him 
and if he had children and the children were ill I would heal them ” 
4 A special type of gratitude consibts in the tendency of the 
child or youth to reciprocate for the icalisation of his wish by an 
action which would be in some wav helpful for the object oi the 
situation desired, or would promote tlieii pcisonal development. 
We might call this type "" fiiiaiistic" giatcfulncss. It is usually the 
sequence of a desuc connected with the future activities of the cliiid. 
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For instance, a giil of 14 who cxpiessed the wish to get a good job 
at cl latei stage wtote "I would always be punctual and honest in 
my work A boy of 14 wants to go to high school and promises 
to show his giatitude Lo liis piotector in the following woids ‘'I 
would always try to get good marks ” A girl of 14 declaies: 

“I wish I could, become an honest, funk and Lind peisoii 
If someone who was fond of me could make me become like 
that I would show myself thankful and would reward him for all 
his trouble in trying to be very good” 

With 1 expect to the qualitative lelationship between the wish and 
the giatitude, it is to be obseived that with a conuete gift, such 
as clothes, toys, books, a motor cai, wc do not in cveiy case find 
mateiial giatefiilness and tliat, on the other hand, fot the fulfilment 
of wishes of an abstract natuie, such as health — the children’s or 
thcii paicnts, or the desue to go to high school, it is not always> a 
connective gratitude which is e\piessed On the contraiy, it is 
pieciselv for the fulfilment of wishes deeply looted into the child’s 
soul, sucli as to be Lined of stammeting, of epileptic fits, oi of some 
definite pl^sical pain, that children aged betw^een 13 and 15 ycai'^ 
frequently manifest veibal or coiiciete giutefuliiess, wheicas then 
giatitude takes a higher foim in the case of the realisation of some 
coiiciete wish, that is, for the gift of some object From this wc 
may infer that the foiin taken by a child’s gratitude lathct depends 
on the individuality of that child and that cveiy child has its own 
wav of expressing its thanks, whether in woids, deeds, feelings or 
actions 


E Gratefulness and Character 

Those four kinds of gratitude, thcrcfoic, indicate font diiJeieiit 
chafactet (ypes* Moieovcr, we can detect a great number of char- 
acterological differences in the manifestations of concietc giatefulness 
Theic aie childien who would like to make presents in letuin and 
give things wdiich belong to themselves or of which they can dispose 
iinmediatclv^ — a bangle, a teddy bear, a book, otbeis Mant to give 
awiiv things which they ncithei possess noi can possess at the moment’ 
foi instance — would give mv heiitagc,” oi '‘the whole of mv 
foitunc ” The fiist type denotes childicn who aie more sensible, 
liositneand leahstic in tlieii piomises The othets have more impetus 
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and imagination but ajc unreliable and their pioiniscs aic only an 
pinptj phrase 

Another important characteroJogical diftejencc appears in the 
rn a III festatr on s of conci etc gratitude, as a token of tlicir gratJtvulc 
certain children offer objecis, wJiJle otbeis want to do something 
ThcY to sew or knit, read aloud to the donor oJ do Ins slip- 

ping, and so forth These aie the children of a motor tvpc 
want to take an active pait Jfi the fiaming of cvciy sttUiitwn and 
always tend to find an outlet for then efliciency We might label 
them the type/* while the first group might be called the 

"'object type*' The eflictcncv tvpe again inav appeal iinclei various 
aspects in one case the donoi is the ccntic of interest and any 
activity considered is lo his benefit the child wants to woik m the 
garden ot the donoi oi help him with hoiisewoik oi shopping, and 
so on Other cliiidren want to he active but not in cunnectiun witii 
the gi own-up, the action is related to theii own interests or to those 
ot the object given or pioiniscd to them, they intend to look aftei 
the flowers they icccivc or to be good pupils when tliey get lo high 
school, and the like Sometimes such piomises sound ratlici egoistic 
since they are manifestations of an impulse to achieve pe/^onal 
siKcess pleasure^ Obviously this attitude is chaiacteiistic of ego- 
centric types 

Furthci characteiological diffeicnco become apparent if we try 
to establish a cjiiantitative anil qualitative lelationslnp between the 
four forms of gratitude and then various aspects, on the one liancl, 
and tile wishes of the child on the otlicr We mav distinguish 
between parsimonious and e\i.€sstvc gratitude by ascertaining the 
degree of proportionality between the child’s thankfulness and the 
importance of ibe desire (it will be lemeunbcrcd that in every case 
It was the gieatesV wish of the child which was to be fulfilled) 
Thus, if the child writes that for the car he wants so keenly he 
would be ready to give the donor something sometime ^ wc might 
connder this to be parsimonious thankfulness, a sign of a calculating 
and very positive natme (or even avaiice) On the contrar3^ if 
a child IS ready to serve his whole life’^ in exchange for some 
or if the child writes, “I would give Inm all jjiy kindness if I couhl,” 
this IS an excessive form of thankfulness chaiacteristic of an impulsive, 
imaginative, and generous nature 

The method of enquiry which vve have adopted might be open 
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to the cntLcism that it did iii itself provoke the manifestations of 
gratitude Theicforc ^vc applied anothei method in order to ascer- 
tain spontaneous feelings of giatitude 530 child len, boys and giils, 
aged betAveen 10 and IS years wcie read ii story which may be 
siimmaiised as follows 

“A rich peasant fell into the water, another one saved him, 
but m hoisting him out injuicd him on the foiehcad with his pole 
The rich peasant took an action against the one who saved him 
on the gioiinds of this injury What should the Court’s decision 
be?” 


The childien weic to leply to this question accoiding to then 
own ideas As a icsult it was found that only 1+,71 pei cent of 
the childien unclci stood that theie was here a patent ungratefulness 
on the pait of the rich peasant and labelled the attitude of the latter 
with the woid ungiatefulness All the other children dcclaied that 
It was unfaiiness Veiy similar lesults weie achieved in the case 
of 41 appientices of the Railway Shops in Basle who were asked 
to give a written account of the same stor)*^ Only 14 5 per cent 
in this gioup recognized in the situation described an action which 
called for giatitude These lesults seem to indicate that children 
and young people aie not clcarh conscious of things for which one 
should feci thankful. This alone is a sufficient proof of the necessit 3 " 
foi paients, teachers, and educatois to discuss pioblcms and situations 
of thankfulness with childien and in so doing to help childien 
towards the immediate expeiience of mutual social obligations and 
relationships. 

On the othei hand, it appears from the enqiiiiy mentioned above 
that childien possess a stiong tendency towards giatef illness provided 
they clcaily undeistand that a given situation calls for giatefulness 
It would almost appear, in view of the so fiequent ungratefulness 
of gi own-ups which is a cause of general complaint, that this feeling 
was in later years subject to a icgiession It is considered that giate- 
fulness is stionger in children and voting people because they arc 
in gi eater need of assistance and piotcction and tliat this feeling 
is theiefoie a manifestation chaiacteustic of a certain age But it 
m also possible that thi^s feeling subsides because it has not developed 
properly 
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F Education and Grati fulness 

What can be done in order to mamtam and even strengthen tlie 
feelings of gratitude? The enqvnrv ^vhich \vc pursued has in itself 
given us mnnv useful hints in this respect In the first place, it is 
necessary to make the childien f/imihru with the nature nf giatefulness 
and inore especially to explain to them the social nature of this feeling 
So far gratefulness has usually been leprescntcd cither as a fotm of 
polUeness or as an Miffation. Both these rcpicsentations tend to 
make giatefulness unpleasant to the child What is, on the coiitrury> 
necessary is to point to the comm^tmiy created and strengthened 
through gratefulness and diminished oi even destroyed by ungidte- 
fulness In connection with stones such as the one of the ungrateful 
peasant mentioned above, one should discuss “situations of grate- 
fulness’* and point to the coircct social attitude The deeper analysis 
of such situations may bring up a consideiation of the vaiious types 
of expression of gratefulness and theicbv help towdids a better under- 
standing of the manifestation of other people’s sentiments Particular 
attention should be devoted to the desciiption of the ways and mcaus 
Icivitrds corninuiniy through gratefulness Giving and taking should 
he rcpiesented as a social fact which creates a closer connection and 
link between human beings 

To ensure the effectiveness of such explanations one should speak 
frankly of all the facts which help towards the absence of grateful- 
ness, such as for instance, written law which provides foi the piinisli- 
ment for the non-paj^ment of even a small debt but makes no pro- 
vision for retaliation upon the grossest form of ungratefulness. 
However, this should not be represented as a deficiency in common 
law, but it should be mentioned that it would have been rather 
shameful if it had been thought necessary to establish a definite 
TCgulacion regaiding such a self-evident attitude. Some mention 
should moreovei he made of the weaknesses of human nature, such 
as vanity, the desire to assert oneself, and so forth, which make 
men tend to underestimate noble actions and aic one of the funda- 
mental reasons for the so-called “bad mcmoiy** of the debtor It 
should be pointed out that every recipient has the obligation to assist 
his Own possibly deficient memory with some adequate nrensuies, 

DepfulmM of Psychology 
XJyirve)sity of Berne 
SolotJiurn^ 
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A COMPARATIVE STUDY OF MENTAL DEVELOP^ 
MENT IN INFANCY’^ i 

Letnn lusiituie for the Post Graduate Tratiiitig of Physiciatis^ Kazan, 
USSR, a7\ci the Institute of Child IVelfare of the 
Unifverstty of Cfiltfornia. 


Belle Dubnofp 


The study reported here deals with children from two distinctly 
different milieus in the city of Kazan (Tatar republic, USSR) 
One group was composed of infants from the nurseries or creches 
maintained in connection with manufacturing establishments in dif- 
ferent paits of the city, These childien are brought to the creches 
when the mother begins work, and taken home when she finishes. 
Duiing the factory day the children in the cicchcs have a regular, 
carefully observed regime with set times for nourishment, recreation, 
and rest, The younger infants are supplied with a variety of toys, 
which are suspended ovei their cribs with the pm pose of stimulating 
manipulative play and motoi coordination, at an early age the chil- 
dren are taught to feed themselves and are encouraged in locomotor 
activity and in habits of self care. 

The second group of infants were reared entirely in pnvate homes. 
They were tested at various district public health clinics when 
brought by the mother for a medical examination Clinics were 
selected m different neighborhoods so that the sampling would be 
as nearly comparable as possible to that obseived in the cieches. 
The two gioups differ, however, not merely in regime but also m 
the fact that while the ciechc gioup is coinjmsed entirely of workers’ 
children, the home gioup coveis a wider socio-economic spread and 
includes children nf unskilled wnikeis, technicians, and white collar 
workers 

As originally proposed by Di Harold E Jones, it was hoped 
tlint It would be possible to follow thiough the same group of 

"^Accepted for pubhcHtion by Harold E Jones of the Editorial Boa id, and 
received in the Editorial Ofhee on December 1, 1937 

study was rained out at the <niggestion and with the help of Dr 
Harold E Jones, Director of the Institute of Child Wefaie The writei is 
also indebted to Dr Nancy Bavlcv for training in test pioccdiires, and to 
Professor E M Lepsky of Kazan, foi providing necessary facilities and 
offering valuable advice and guidance 
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chiLdicn. letcsdn^ them at monthlv iiitcivals Aftci woifon^ for 
seveifll months, it wits found that this method could not be apiilied 
srstematicalJy, due to the difficulty of obtaining the same childion 
every month A compromise method was thciefote dccidcti upon 
irhcjcbv vvhenevei possible the same child was letested, and in this 
mannei several individual giowth curves wcic obtained Many 
subjects, however, weic tested only once 

Altogethci there wcic 489 subjects of whom 207 weic children 
reared in the creches, and 282 were children rented at lioine To 
these 489 subjects 936 tests M'’eie given in all 

Tiir: TrsT Situation: 

The subjects wcie tested in two cxpcriincntnl situations, dctci- 
mined by the group to which they belonged The cxaminei vjsjted 
each creche monthly and tested tdl the available infants A tabic 
was set up in the quietest part of the crcche and the test admin- 
istered with the help of ii nurse In the clinics the tests were 
administered in a sepaiatc room with the assistance of the mother. 

During the /list months the infant was tested lying down in a 
cnb At about the fouith month some of the tost items weic given 
■with die child sitting in the niothei’s lap, and fiom five to six months 
of age all the tests were given to the child sitting up at the tabic 
on the mother's oi nurse's lap The test used was The Caltfamta 
Pifsi Year A^Ienial Scale (!)► For each case a ^‘basal'* ■\vab attained 
(this IS the point at and preceding which the child passe<l eveiv 
item), testing was progicssivelv continued until unifoim failiiie for 
the latci items was registered 

CoMPATuaoN OF Kazan and Caliiorkia Infants 

Tabic I and Figure 1 picsent a compaiison between the total 
Kazan sample and infants tested by Ilaylev (2) at the Institute 
of Child ^Velfare in Berkeley, Crilifoinia The Berkeley sample 
came fiom homes tending to be slightly above the average of that 
community in socio-economic status 

The Kazan sample shows markedly superior scojcs duung the 
first three months From the fourth to the eighth month the Kazan 
means drop to a point approximately one sigma highci than the 
Berkeley means In the tenth month the two groups aic equivalent 
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TABLE 1 


CuMULArivii Point Scores — Means, Medians, Silmas, Calieornea Study and 

Kazan Study 


Months 

No of cases 
CaJif Kazan 

Mean 

Calif Kazan 

Median 

Calif Kazan 

S 17 

Calif Kazan 

1 

52 

55 

4 58 

10 98 

4 54 

9 85 

1 50 

3 5 

2 

58 

99 

11 60 

16 17 

11 65 

15 17 

2 13 

3 35 

3 

61 

127 

18 48 

23 12 

IS 14 

23 029 

3 47 

3 U 

4 

58 

123 

28 76 

31 60 

29 07 

30 66 

4 79 

5 27 

S 

58 

116 

38 31 

44 74 

39 00 

45 83 

5 94 

9 41 

6 

57 

105 

48 93 

57 5 

51 00 

59 37 

8 92 

10 88 

7 

52 

82 

60 90 

71 69 

6t 50 

72 08 

7 62 

7 29 

8 

56 

66 

70 98 

77 14 

72 25 

76 18 

6 75 

5 03 

9 

53 

51 

78 27 

81 30 

78 50 

81 58 

S 52 

4 35 

10 

56 

52 

85 77 

85 38 

86 50 

84 62 

4 78 

5 08 

11 

52 

19 

91 04 

87 84 

91 75 

88 5 

4 10 

5 06 



FIGURE 1 

Comparison of Russian and Amlrican Chicdren, Using the CALiroRNn 
Infant Mental Scale 


in score The supeiioiity of the K«Tzan gioup langcs fiom two 
to foul weeks of mental age duiing the fiist nine months 

It should be noted that due to factois in the construction of 
the test, and the shifting nature of the functions measuicd at these 
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earlv ages, the stantlnui deviation of the California group show‘5 an 
incieasc from the first to the sivth month, followed by a clcciease, 
This IS paralleled by the Kazan group, although the latter manifests 
a shgiitlv higher vambilitV, caused piobably by the fact that the 
age lange represented at each age was sliglitly greater (i c , it was 
not possible to test the Krczan children as close to then mon tl) 
birthdays as had been done in the case of the California studv) 
before attempting an interpretation of the differences found, sonic 
mention should be made of the apparent enviionmcntal advantages 
enjoyed by the Cabfornm children Belonging for the nio'^t pait 
to families, favored with regard to diet, sunlight, and the 

availabilitv of expert Lnoudedge, then regime pjcscnts si mm keel 
contrast to that of the children of Kazan Due to the cold xvintcrs, 
the Kazan child is heavily clothed, and often xvrapped m blankets 
which prevent freedom of movement Except foi about two months 
of the year, he is never exposed to the sunlight. From an caily age 
the infants are accustomed to the use of pacifiers. When they cry, 
thev nre picked up and rocked in the aims of the mothei, and very 
often the breast is given in order to quiet the child, without regard 
to feeding schedules. Rickets is prevalent The level of education 
of the paients is very markedly lowei than that of the California 
sample (avciage yeais of schooling of the California group is 13 , 4 ), 
The relatively precocious performance of the Kazan infants, m 
spite of environmental handicaps, suggests an interesting problem in 
natiQ racial differences. The hypothesis may be offered that early 
precocity is related to an earlier maturity and peihaps a lower average 
intelligence level at maturity. Some support of this can of com sc 
be found in phylogenetic comparisons, and also in a few studies 
which suggest, within a given group, a possible negative lelationship 
between children's scores and later performance, or between chib 
dren’s scores and measures of social or educational status of the 
parents ( 2 , 3 ) At the piesent time, however, xve have no satis- 
factory appraisal of the adult intelligence level of the Kazan popula- 
tion ; It appears necessary to assume some genetic diffeiences in 
accounting for the present results, but no assumptions can he made 
as to the manifestation of such differences, either in the same or in 
a reversed direction, at the adult level 
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Race and Sex Comparisons within the Russian Group 

Of the 489 subjects, 160 were of Tatar extraction, distributed 
in the creches and homes in about the same proportion as the Russian 
children Comparisons were made at the thud and the sixth month, 
but witli no significant diffeicnccs appearing, the distributions for 
the two racial groups wcic nearly identical No sex differences 
in cumulative point scores were found in this sample 

Comparison of Children from Home and Creche 
Tabic 2 presents comparative data foi the home and cicche chil- 


TABLE 2 

CuMUiATivc Point Scores — Mtans, Medi \Nii, Sigmas, Creche and Homb 

Chiidrf.n 


Months 

No. of 
Crichc 

cases 

Home 

Mean 

Creche Home 

Median 

Creche Home 

Creche 

SD. 

Home 

2 5-3,+ 

57 

70 

22 28 

23 04 

21 62 

23 1 

3 53 

3 92 

3 5-+4 

73 

50 

30 6 

33 00 

30 18 

32 50 

4 80 

5 86 

4,5-5 4 

65 

51 

43 00 

48 00 

39 85 

47 75 

9 30 

8 77 

5 5-6 4 

56 

49 

57 30 

58 80 

58 33 

59 77 

11 69 

8 57 

6 S-7 4 

SO 

32 

7148 

70 53 

71 00 

71 00 

7 27 

7 86 

7 5-8 4 

3S 

28 

77.54 

78 34 

78 40 

79 00 

S 34 

5 00 

8 5-9 4 

24 

27 

80 92 

8122 

81 42 

81 25 

4 46 

4 05 

9 5-10 4 

27 

25 

84 30 

86 28 

86 2 

86 50 

6 59 

4 56 


dren, showing at nearly every month a slight tendency for the home 
sample to show higher means The differences are too small to 
be reliable, In tcims of medians, the two gioups arc closely equiva- 
lent after six months. It might be thought that whatcvei environ- 
mental advantages are present in nuiserv schools would also be 
found, at this earlier age, in creches Regime is more regularized 
than in private homes, and wc may infer on the average greater 
attention to the systematic stimulation of general activity as well 
as to the schedule of lest and nourishment One point of some 
interest emciges in the companson of SD’s of tlie two gioups In 
view of the greatei socio-economic spread of the home gioiip, and 
also the greater diveisity of regimes in this group, it might be ex- 
pected that environmental factois, if impoitant in mental develop- 
ment duiing the first vear, would be reflected in a higher variribilitv 
of scores for the home group It is, however, apparent that the 
two samples have closely similar SD’s with no systematic difference 
between them 
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Rclationship of Earnincis 10 Cui\f ULA ( fv c PofJcT Scores 

For t)ie purpose of this analysis only the home Kioup is used 
Conclations with fathciS earning^ ^vcrc made foi three montlis — 
the thud, the sivth, and the tenth For the thiul month a coiielation 
of 27 Ji 07 was obtained, foi the sixth month a conclation ot 
4 4 it 07, and foi the tenth montJi 44 dr 07. 

These positive correlations deseive some attention, in view of 
Eavlev‘s finding of a negative coiielation between test scoic .ind 
socio-economic status in the eaily months ot infancy. It mlgiu be 
supposed that in tlie Soviet Union the attempted equalization of 
medical caic and other enviionmental factois which <irc of potential 
importance in child development would tend to hold down 4\n\ 
enviionmental conel.itions On the othci hnnd, it is the imprcbsion 
of the wiitcr that because of gi enter oppoi tunnies for individual 
advancement, income is in the Soviet Union a bcttvi nicasuic of 
individual difteiences and of ability than in othei countiies It is 
possible that the positive conclation with economic status, found in 
this sample at a considerablv eailiei age than in studies in tlic United 
Statei’, 1 effects nut an environ men ta I iactin iii child dcvelopnicnL hut 
an efficient selective factoi in the economic system, and a paieiU- 
chilJ conclation based chiefly on genetic factoi s irt a population of 
veiv wide variability 

Summary 

1. The California Fust Vear IMental Scale was given to 489 
infants, in Kazan, U.SSR Of these cases, 207 wcie fiotn creches 
(fartoiy nurseries), and 282 fiom homes In all, 936 tests were 
given The ages ranged fiom one to eleven montlis 

2 The Kazan sample showed a maikcd supciiontv to the Cali- 
fornia sample in the eaily months , the differences decreased until 
10 months, when substantially the same means weie found for the 
two groups 

3 There is no ditfcicnce between Tatai and Russian Infants 
as measured by these tests 

4 No sex differences were found in tins study 

5 There is no tenJenc 5 ^ for cieclie children to obtain highei 
scoics than those raised at home, although cnvironiriciital advantages 
ina 5 be postulated for those in cicelies. 

6 The erkhe and home groups ha\e closely standard deviations 
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in mental test perfoimaiice, despite the fact that the hume groups 
presented a greater divcisity of regimes 

7 In tlie home gioup a positive relationship occins between the 
scoies and family eainings, this is intei preted in teims of genetic 
tathei than piimaiiJy in tcims of environmental factors 
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VICARIOUS TRIAL AND ERROR AT A POINT OF 
CHOICE- I A GENERAL SURVEY OF ITS RELA- 
TION TO LEARNING EFFICIENCY^ 

Depajtinent of Psychoiogyj Ujn<veuiiy of CoiotaJo 


Karl F M c/enztnger 


Numcious expeuniLenters have repoitcd that lats at a point of 
choice often hesitate and aUcrnately face the alleys ahead of them 
For a number of yeais we have lecoided the occuirenccs uf such 
hehavioi in mu disci imination cxpei iments. This aitide will 
piesent some facts regarding the i elation of this choosing behavior 
to learning efficiency Its aim is to oitei a suivey of diverse aspects 
of the piohlem rather than exhaustive studies of specific aspects. 

It was Tolinaii who first suggested in 1926 that such choobing 
beliavioi might be i elated to learning efficiency. Dcsciibing the lie 
liavior of white rats in mazes he said 

“I have seen at ceriain stages m tlicir learning ver> patent 
instances of such hesitsitioii at a choice poiiiL bctvvccn two 
alleys The rat stops and wiggles its nose fiom side to side 
and then finally chooses And I have noted further that in 
such cases he usually chooses the correct one more often than 
when he does not hesitate'* (5, p 367) 

Later, in 1932, Tolman devoted a whole chaptei in his Putponve 
Behavtoi in Antmah and Man to this problem, In lus charactcr- 
Ltic wav he then said. 

“This opens up the possibility of a concrete investigation 
which someone should cairy out The fact of sudden drops in 
the learning ciiive is of course familiar * But what vve are 
seeking, now, is not this mere fact of sudden drops, but 
rather a coi relation between the appeal ance of such drops 
and ihe appeal ance of just preceding ‘runnings back-and-forth’ 

For if this sort of coi relation could be demonstiated, u would 
he diiect evidence for oui dcfinUion of consciousness Will 
someone please try it?*’ (6, p 216) 


’‘Received in the Editorial OJlice on Decembei 7, 1937i 
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Fm^iUyj in. Ins pjcsidcnt’s Acldicss in 1937 (7), lolmdO answejed 
Ins own plea by showing some giaplis denionsti.iting the coiiclation 
lie had predicted. 

liegiTining in 1929, we have made systematic^ recoids of the 
choosing behavior of rats m discTimi nation boxes at the Colo]<i(lo 
Laboiator)’’ Om first published reference to such obseivatioiis ap- 
peared in 1931 (4, p 204), just aftei the completion of the manu- 
script of Tolman's book containing lus urgent pica, In a later 
publication (2, p 89) \vc used the teim “vieaiioiis trial and ci.oi'’, 
abbieviated f'TK, to denote this bchavioi Here we shall continue 
to use this tcjm and its abbreviation. 

Althougli our iccords on FTE are a by-piodiict of experiments 
designed foi quite different pui poses, we have ucciiinuhitcd enough 
of them under different conditions to use them now^ the basis 
for a pielimiiiaiy quantitative anal^^sis of the lelationships between 
the fiequency of FTE and variations in learning efficiency 

Thc Experimentm. Situations 

In tlie records taken fioin oui expeiimcnt on tone seiisitivitv the 
apparatus was a y-shaped discrimination box (4, p. 197) In one 
situation the discnminanda were a tone-filled alley and a rclativclv 
silent one In anothei they were silence foi a right turn, and a 
diffuse sound for a left turn. This situation turned out to be espe- 
cially significant as far as an under&tanding of thc function of FTE 
IS conceined 

In the records taken from our experiments on thc function of 
punishment the apparatus was a J-shaped discrimination box ( 1 , p. 
268) In one situation (3) the rats were shocked foi wrong re- 
sponses, in another for right responses, and in a third they received 
no shack at all, In these three situations the lats were hungci-food 
motivated, while in the fourth (2), their only motivation was escape 
from sliock 

All animals were about seven weeks old at the beginniiiR of the 


H want to e^epre^s my apprecialion lo my comcieiUioiis coworkers ivlio 
ha.'v'e helped to Rather the material on wliich this report 1*1 basod Ui 
Evelyn Gentry, I'. Milford Fletchei, Arthur II Hernsione, and Lee R 
Richards 



K\RL F MUENZINGCn. 


77 


experiments T'he usual task was 10 tjials per day except for the fiist 
four dajs when they were given only five trials per day. 

Description of Vicarious Trial and Error Behavior 

Oui criterion for recording VTE behavior in any one trial was a 
facing into one alley before the other one, whether right or wrong, 
was enteicd This alternation in facing the two choice alleys is 
accaiiMilibhccl in various wavs by white rats The most common way 
IS for tlie lat to stop at a mid-point between the aUc)^s and turn 
his head fiist towards one and then towaids the othci alley But he 
may also appioacli the entrance to the alley and oiicnt his whole 
body towards it and then turn and appioiich the otlicr alley in a 
similar way If cJccti ic shock is used as punishment he may stretcli 
a large part of his body ovci the electric giid without touching it. 
Sometimes tlie movements may even be more extensive. Aftei facing 
an alley he ma^ lun back to the staiting point and then tun to the 
othei gild 

Rcccntfv we also staited to keep a record of the distance which 
a rat penetiatcd into the wiong alley befoie he turned hack. For 
this puipose we maiked off equal distances by vertical lines on the 
walls of the alleys so that this preliminai v stage to VTE, if it is 
such, can also be tieated quantitatively 

The Results 

1 The Effect of Shod aftet the Point of Choice upon the Fie^ 
quency of VTK I'hree groups of rats were trained m the J-shaped 
cl iscri mi nation box to go to a white stimulus patch, 4 in squaie, and 
avoid the alley with a daik patch One gioup leceived no shock, 
anothei was shocked foi wiong responses, and a thud one was 
shocked foi right responses The fiequencics of J'TE foi the first 
100 tiials aie given in Table 1 

III gcncial, thcic is a rise in the ficqueiicy of VTE in the begin- 
ning and then a decline foi all lats. But the groups diftci in an 
mtcicstmg way The shock gioiips reach their peak sooner than the 
no-shock gioup, and the total ficquency of 7'TE is higher for the 
shuck gioiips than for the no-shock group, These obscivations arc 
paialleled by the leainiiig efficiencies of the gioups The shock 
groups were considerably hettei than the no-sliock group If we 
furtlici compare the two shock groups on the basis of the first 50 
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TABLE 1 

The Fkequencips of VTL m a Black -White Discumi nation Hadu 
(Collaliorators A H Bernstone and L R Richards) 


Trials 

No -shock 

Groups (of 25 rats each) 
Shock-w rong 

Shock-right 

1-10 

8S 

109 

109 

2(S 

71 

151 

105 

30 

75 

129 

145 

40 

75 

U2 

US 

50 

116 

133 

132 

60 

SS 

107 

li8 

70 

n 

JU 

116 

so 

lOi 

109 

116 

90 

70 

99 

120 

100 

82 

89 

111 

TotaU 

S64 

1183 

1217 

Errors per rat 
Trials to learn 

23 Z 

11.3 

17,0 

the habit 

1072 

3+8 

45 1 


tiiaU (during -which they acquiied the habit) wc find that the 
shoclc-wiong group had a VTR frequency of 664 and «in eiioi total 
of 250, while the corresponding values for the sliock-iiglu gioiip 
weie 636 and 395 respectively, 

TJ)!S inverse i elation seems to be fundamental and can piobably 
be cYpiessed in a genciabzej statement as follows* Given the same 
discriimndnda and the same appaiatus, anv condition, such as shock 
after the point of choice, which tends to increase the fietiucncy of 
FXE also tends to inciease learning efficiency 

It should be noted that after the fiist 50 trials the shock-right 
gioup has a consistciidv higher frequency of VTR tlian tlic sliock- 
-wrong gioup This difference is piobably due to rjie continued 
occui rente of shock in the shock-right situation as compared with its 
disappearance in the shock-wrong situation 

2, VTE vi Relatixin to the Masia^ of a Habii Adopting ‘'two 
consecutive senes of ten cirorlcss tiiais*' as a criterion of Icaining 
foi tile three groups just described we get the compaiisons picscntcd 
in Table 2, Any ciiteiioii of learning is an arbltiaiv mcasuie. And 
yet this table shows that a specific psvchological event seems to coi- 
respond to the cutciioii we happened to choose; TJlc fiequencics of 
VTE in the two senes immediately preceding the cnteiion .^nd dui- 
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TABLE 2 

VTE Bcfore and After the Criterion or Learning in a Black-Whiti: 
Discrimination Habit 

(Collaboi ators* A TT Bernstone and L R Richards) 


Trials 

No-shock 

Groups (of 25 rats each) 
Shock-wrong 

Shock-right 

First 10 

76 

94 

96 

La*ft 10 in which 

errors ocenrieH 

103 

13+ 

123 

First 10 without errors 81 

125 

127 

Second 10 

without errors 

75 

12t 

117 

Succeeding 10 

without erioia 


X0+ 

109 


The thud and foiiith rows represent the criterion o£ learning Two 
successive series of ten errorless trials 


ing the two series of the cuteiioii aic higliei than those further 
removed 

The conclusion suggests itself that the fiequeiicy of VTE attains 
Its peak during that phase of Jeaiiiing in which the mastery of the 
habit IS established, 

3 VTE in Ep.lnHon to ihfi AiitoniatiTintion of a Habit If lats 
iearri a black-white disci imination habit in a 1"-sliaped appaiatus the 
fieqnency of their VTE behavior decreases aftei they have mastered 
the habit, as shown in Tables 1 and 2 If, howevei, they learn such 
a habit in a appaiatus, then VTE behavior disappcais 

altogether after they have masteied the habit, that is, after they liave 
staited to make consistently correct responses The icason for this 
difference seems obvious. In a Y'shaped box the animal can sec 
both stimulus patches while appi caching the point of choice; hete, 
the act of choosing does not neccssaulv lequirc chat the lat stop and 
look hist into one alley and then in the other, as is the case in the 
"f -shaped box 

In Table 3 are given the detailed rccoids of Rats 1 and 2 which 
learned a black-white discrimination in a Shock was 

given foi wrong lesponbes. As soon as errois disappcai, that is, as 
soon as the habit is automatized, VTE also tends to disappeai After 
trial 120 there Aveie no more eiiois and practically no moie VTE^s 
In a tone expciiment (4) lats weie tiained to icspond to auditoiy 
cues in the same with shock for wiong i espouses, 
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Although the tiaining peuod "vvas much longci than in the visuaK* 
experiment, no lat made a recoid in which citors wcie entiiely 
absent, noi was theie a tendency for VTE to disappcai Rat 3 in 
Table 3 picscnts an example of the continued occuiiencc of ciiois 
and VTE, Only the first part of the lat’s lecoid is given here, the 
charactei of the record does not change foi the next 300 tuals. 

We might summaiizc these results as follows In an easy learning 
situation (wheie cirors quickly disappcai) VTE tends to disappear 
aftei the habit has been masteicd; in a difficult situation (where 
eiiois persist) VTK seems to peisist inflefinitely 

4 Indivulual Dijfet ences. If VTE be consideicd a manifesta- 
tion of the “attentmty” of an animal, one may speak of attentive 
and inattentive animals with reference to high and low frequencies 
of VTE 

Rat 6 m Table 3 has the recoid of an ^‘inattentive” lat learning 
to lesponc! to auditoiy cues in a Y"shaped box with shock foi wiong 
1 espouses Ncithei VTE nor cotiect lesponscs attain a high fre- 
quency The recoid of Rat 5 is that of an “attentive” rat in the 
same situation, Heie VTE and learning efficiencv use togethei 

In No 4 of Table 3 we have the lecoid of a lat which shifted 
aftei Tiial 150 from a period of ‘‘inattentiveness” to one of “atten- 
tiveness” with a coi responding transition fiom inefficiency to effi- 
ciency In Rat 3 we have a consistently good learnei in the same 
disci imination box 

Whether or not we w«Tnt to call variations In VTE changes in the 
“attentiveness” of an animal, the factual relations in these cases aie 
these. The highci the frequency of VTE, the gieatei the learning 
efficiency of an animal. 

Similar relations were obscived in two groups of lats learning a 
black-wliite discrimination in the J-slmpcd box with escape from 
shock as the only motivation (2) One group of 12 animals was 
hiingiy, the othei group of 13 animals was satiated while running 
through the box, which nevei contained food. The fiequencies of 
VTE and ciiors for the two gioups showed the following averages 
per rat per 100 trials (Collaborator. F M Fletcher) 

VTE 
10 5 
19 0 


hungry rata 
satiated rats 


Erroi s 
19 8 
12 8 
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Here too we have a record of the inverse relation between errors and 
VTEj or the direct relation between learning efficiency and FTU. 

5 The Reiatiofi of VTE to the Discrtminandn. Wiicn we first 
started to make systematic observations on VTE behavfoi we sup- 
posed that its chief function was to enable the nnimnl to compare the 
cues to be discriminated, and that without disci i min able cues present 
in the choice alleys theie would be only a spoiadic occuircncc of 
J'TE This view turned out to be erroneous. 

In the tone eYpeiimeut already refenecl to (4) 11 rats were 

trained to respojiiJ to diffuse stimuli. The source of the sound was 
suspended 1 m above the point of choice and the animals learned 
to turn into the left alley when the stimulus was sounded, and into 
the right alley when thcie was silence In the case of all rats VTE 
occuired and, — what was still more surprising, — ihete was the same 
} elfiUofuhip bttivetH Jjequefjcy of VTE and Icanitap efficiency ns in 
the case of a visual eliso innirafioii Rats 3 and 4 in Tabic 3 weie 
trauied with diffuse auditoiy stimuli, a tone and a bu-czrei icspcc^ 
tively. Theii records show the same relation between ciiois and 
VTE as lats trained with visual stimuli «ts Jiscrinirnanda 

Wljile one must admit that tlie compaiisuii of cues is jijubably a 
function of VTE in the case of visual stimuli picsent in the choice 
alleys, it seems possible that VTE also has some othei function, the 
effect oi which is likewise a facilitation of leaining Othciwisc, 
how could J'TE and leaining efficiency parallel each othci in a 
case where there are no discriminablc cues in the choice nlleys^ 

It is puic speculation to suggest that VTE in this case has the 
function of aiding the rc-instatement of the aftei -effects of past 
responses to the discnminanda of the situation And vet, such an 
explanation seems plausible if one grants that the after-effect of a 
lesponse detciinines the next jcsponse when the same situation recurs, 

6 J'TE and the Shoitening of Entj y info the JFiong /Ilhy* 
When a rat enteis a wrong alley for the first time he mns to tlic 
end of It before he turns around and letraccs it At later trials he 
often turns around before he has reached the end. The question 
aiiscs’ Is there a progicssivc shoitening of the distance which is 
traversed In the wrong alley, and is theic a i elation between this 
shortening of the wrong distance and the frequency of VTEl 

For the sake of quantitative rccoids, the wails of the choice alleys 
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in the y-shaped discrimination box weie marked by vertical pencil 
lines so that the distance from the beginning of an alley to various 
points could be read off m fi actions of its total length In the records 
below, in Table 4, a value of 1.0 means the total length of the 
alley, 0 6 means 6/10 of the length, and so on The point on the 
wall just opposite a rat’s nose before he turned around was taken 
as the end point of the distance he penetrated into the alley. Meas- 
urements of this sort arc nccessardy rather rough The records for 
thiee groups of 25 animals are given in Table 4 The animals are 

TABLE 4 

Distances Traversed in thf Wrong Alle\ During Acquisition of a 
Black- White Discrimination 
(Collaboraiorfl A H. Bernatone and L R Richards) 


Trials 

No-shock 

Groups (of 25 rats each) 
Shock-wrong 

Shock-right 

1-10 

1 0 

6 

1 0 

20 

1 0 

4 

1 0 

30 

8 

.4 

9 

+0 

,6 

2 

1 0 

50 

.7 

2 

9 

60 

S 

2 

1 0 

70 

6 

3 

1 0 

RO 

6 

3 

1 0 

90 

6 

S 

1 0 

100 

7 

4 

1 0 

The 

mea'iurcmcntg arc in 

teims of the length of an alley 

as tho unit 


Each value represents the aveiagc per rat per error 1 0 means penetra- 
tion to the end of the wrong alley, 5 means turning aroiiiKl after half the 
alley was traversed, etc. 

the same as those whose frequencies of VTE are given in Table 1. 

In both, the shock-wrong and no-shock groups, tlicic is a gradual 
decline of the distance the rats penetrated into the wrong alley. 
The decline is more rapid in the shock-wrong than iii the no-shock 
group, so that one might be tempted to assume, comparing Tables 
1 and 4, that theic is an inverse relation between the fiequency of 
VTE and the distance tiaveiscd m the wrong alley. However, this 
would be a false assumption as shown by the recoid of the shock- 
right group Here the rats persisted in penetrating the wiong alley 
to the vciy end, although the frequency of VTE in this group is 
slightly liiglier than that in the shock-wrong group Evidently, VTE 
IS not simply a vestige of the turning aiound m the wrong alley 
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Discussion 

The facts here picseiitcd show r duect idationship between VTE 
anti Icainuig eflficienc\^ To be sure, all we have obscived is a lOit.iin 
paialldism The tiequeiicj^ of FTE liscs at the same time that Icain- 
eifiacnej iiics, ind when the Jinhat js learned tlieie is a tendency 
for VTE to dimmish and even to drop out .iltottcther if the situation 
is favorable We have not dcinonstiatcd .i causal icLitinnshi)^ bc' 
tween the two But the assumption is mthei obvious t)ut the choos- 
ing behavior of the lat* the turning of his head (list this way nnd 
then that way, is a means to facilitate learning 

The behavioi displayed hv the aiuuial is vny much like that of 
trial and enor, that is, like the testing out of the choice possibilities, 
except that it is more icstiictcd in scope The two alleys luc not 
actually entered in succession, but the lat points Ins no^e in the 

direction of one alley bcfoic he entcjs the othei one It is this 

atimlnntv wiilch has piomptcd us to call the choosing hehavioi 

“vicarious trial and eiroi 

The alley (inally ejiteied is not fllwa 3 S the collect one the 

iccords show — in agi cement with Tolman's leinaik quoted above — 
tliat the more ficqucntly VTJL occurs, the more ficquently the light 
alley is enteied (Table 1). It is this iclatioiiship winch makes ciie 
assumption so plausible that J^TE is a means hv wluch Icainuig is 
facilitated 

I am tempted to go a step beyond this assumption, Gian ted that 
It IS corjcct, we would liave heie a mode of beJiavJOi lying midway 
between giuss tiial and eiroi behavioi and symbolic thinking, In 

VTE we would have a ludimentaiy tiial and cnoi behavioi . Tlie 
animal stdl '“goci tliiough the motions, “ but onlj' to a limited extent 
Behavior appears here as if it weic con ti acted within a nanowci — ■ 
peihaps a gestuiaL — sphere tlian in the case of gioss trial and eiior 
And m symbolic behavioi the contraction would be still grcatei one, 
namely, within the organism itself. The behavioristic account of 
thinkinq; uould lend theoretical support to such an mteipictation of 
VTE as a piimitivc level of thinking 

This position JS sjjmlar to Tolman’s who supposes 

“that jij il»e lusher aiumals, and perhaps even in lats, lliere 
19 an ability to embark not only upon an aetuftl rimiung^ 
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back-ancl'forth but also upon mere aiiiiogates (for such oveit 
behavior), mere behavior fcinta . Now, such behavior 

feints at running back and forth, as contrasted with actual 
luiinings-back-and-foith, wc shall define as ideations” (6, 
p 210) 

I do not claim that the mc^igei data ■which are leported in the 
piececling pages fully establish this position, they meiely make it 
sccin plausible They also suggest possible experimental pioccduie* 
which might lead to dcmonstiation of the lolc of such ^^behtivioi 
feints^* 111 learning and thinking 

Theie is a possibility of still anothei inteipietation of F'TE One 
might assume that the difficulty confiontmg the animal at the point 
of choice brings about a state of lestlessness which expresses itself in 
a luuning-back-and-foith Howcvei, if we consider leaining to in- 
volve a steady deaeasc of the difficulty at the choice point, it would 
he haid to see why theic is a consistent incieasc of I'TR until the 
liabit is mastered It is foi this leasoii that such an inteipietation 
does not seem to be a plausible one 

SUMMA.RY 

Fiom mateiial collected foi about eight jcais it has been shown 
that the choosing, oi “vicarious tiial and eiioi*\ behavioi of rats 
when confionted with two possible pathways is diiectly i elated to 
learning efficiency 

Undei a condition of shock foi light or wiong i espouses lats 
leaining a black-white discrimination make fcwei ciiors, while at 
the same time then fiequency of “vicarious tiial and eiioi” behavioi 
IS greatei than when they aie not shocked 

“Vicarious tiial and eiioi“ behavior reaches its highest fiequency 
about the time when eiiors disappear It then deci eases again and 
tends to diop out altogethei when conditions aie suitable, as m a 
y-shapcd discrimination box 

“Vicarious trial and ciror'* behavioi occurs even it the choice 
alleys do not contain any disciiminanda, as in the case of a diffuse 
sound for a left turn and silence foi a light turn In such a case 
the fiequency ot its occuriencc seems also diicctly^ i elated to learning 
efficiency 

“Vicarious trial and cnor“ behavior is not to be consul cicd as a 
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vestige of the turning Jiound in a wrong allej’ A Mtuatiori is pic- 
sented (shock foi coirect jcsponses) in wliicli the wrong alky is 
persistently entered for its full length and where VTR has a higher 
frequency than in other situations (shock lor wrong lesponses and 
no shock) in which the distance traveled by the rats into the wrong 
alley is gradually decreased 

These results should be considered tentative since they were ob- 
tained as bv-pioducts of expeiiments pej formed for othci pui poses 
A direct investigation of this problem is now m piogiess in our 
laboratory. 
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THE BEHAVIOR INVENTORIES AND EXAMINATIONS 
OF JAPANESE CHILDREN* 

Depnrimfint of Psychology, Hiroshimn Univct si(y 


Yoshihtde Kudo 


This article aims to present the behavior items obtained from the 
observations and experiments on noimal child len from six months to 
seven years of age The methods of observations and experiments 
were mostly adapted fiom Buhlcr, Gesell, and the Binet tests revised 
by the writci. The calibiation of age levels is as follows, 4, 5, 6, 9^ 
12, and 18 months, 2, 3, 4, 5, and 6 years 

TJ)g following IS a complete of behrivjour j terns of each age 
level • 

Tlir FOURTH MONTH 

(1) A deep colored ball or toy is piesented, and the child looks at the 
object 

(2) The child holds his head and shoulders high in the prone position 

(3) The child moves his aims and legs freely in the prone position 

(4) , The adult plays with the child and then leaves him suddenly The 

child cries nnt nr sliows displeasure 

(5) , Till ns from side to back and from back to side 

(6) Smiles 

(7) Laughs loiidlv 

(8) The Ex bends over the child, brings hia face close to hiB, smiles 

and addresses him in a friendly fashion The child vocaliTes ''au au’* 

(9) A toy with handle is placed in the child’s hand and he grasps it in 
palm 

(10) When the child is taken up in the adult’s arms, he holds his head 
erect 

ThC Fimi MONTH 

(1) A rattle is placed in the child’s hand, he holds the rattle firnaly and 
moves It ahout 

(2) The child’s fingers come in contiict with rattle The touched object 
IS grasped 

(3) A rattle is moved within reaching distance of the child He grasps 
the object with one hand 
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(4) The Ex puts his hands behind the back of the child in the dorsnl 
position and tries to raise the child up The child raises the upper part of 
his body sJjghtly 

(5) The chilli is placed in a horizontal poSsiUoti on his stonMLh The 
upper part at the body is laised up iioni the undcr-'iiu face that the 
child IS supported only by his palms 

(6) Aft-cr the Ey plays with the child, he ivalk^ about in the room 'I'lic 
child pursues visually the moving person 

(7) . By bending clic child’s head on oite side, the scene js chtinged The 
child looks at the changed view interestingly 

(8) White papei is pasted on one cardboard and red paper on tJiL otiici 
The two cardboards are presented one by one, until the child is satisfied 
Measure which is looked siC longer 

(9) The expressional movements in response to the bottle are different 
from those in response to the toys 

(10) . The child shows smiling and positive expressional moveincius in 
answer to the Ex’s fiiendly ntUtudCf and negative expressional inovcmeius 
in answer to the angry attitude 

THF SJKTil MONTH 

(H A toy which the child has been manipulating is suddenly taken out 
of his hands The child shows positive efforts to keep it 

(2) , A colored toy is brought from the toot of the crib townJds the child, 

to catch his eycb, and then moved back The child laiscs up hn head 

and shoulders from under surface 

(3) , The Ex puts his hands behind the child's back in the dorsal position 
and tries to make the chiM sit up The child malces an effort to git up, and 
raises up his head and shoulders 

(4) . The Ex helps the child to tap the table two or three times Then 
the child coiitiiuies to tap the table once or twice without help, 

(5) The child takes up a toy from the table with one or both of his 
hands, clutching it with his fingers 

(6) The child grasps a cube with the thumb and fingers 

(7) . The Ex puts a handkerchief on the face of the child in dorsal 
position The child tries to take it away with his hands. 

(8) The child’s responses to the known adult differ from those to 
unknown one 

(9) , The child smiles at the shadow of light 

(10) Sits With support 

(11) Turns from back on to Jus face and back again 

(12) Laughs when some one plays “bo-peep” 
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The ninth month 

(1) The Ex taps on the table before the child who is lying close to the 
table The child makes similai movements 

(2) When the child accidently drops a toy, he turns his head in the 
cliiection in which the toy is diopped and looks about seaichingiy 

(3) * The child in the pi one position moves foi words or backwards or 
sideways, 

(+), While the child is occnp>ing himself with a rattle in one hand, another 
rattle is offered to his other hand Holding one object he grasps another 

(5) , The Ex beats two spoons together while the child is vvatcliiiig and 
then gives him the spoons The child titlcmpts to imitate the movements 

(6) , The Ex goes through the movement of cleaning the ch lid’s nose with 
fi piece of gnii/'e The child grnsps the Ex’s hand and pushes it away from 
his face 

(7) , When the child sees the familiar peison about five meters from him, 
he calls to the person with vocal i/alions of ‘‘‘ah ah” 

(8) The Ex stands beside the child but turns his back to bini and is 
apparently occupied with other things The child attempts to direct the Ex’s 
attention to himself hy pulling at Ex’s clothing and directing vocalizations at 
Ex 

(?) The Ex stretches out his hands wclcomingly and invites the child 
saying, "'come on” The child liendb lowaids the Ex stietcliing out his hands 

(10) Sits without suppoit for a few minutes 

(11) Rhythmic movements of the iippci part of body on heaiiog a march 

(12) The child spontaneously vocalizes various kinds of sounds as ''abba, 
babba, tatta> titta” 

The rwEiFTH month 

(1) The child stands up by holding sornething (chair, mother's hand) 

(2) The Ex makes n sudden sound with a whistle and the child looks at 
the Ex in astonishment 

(3) Instiucted to sa\, “Bye-bye”, the child bows, Instiucted to smile, 
the child docs so 

(4) While the child is watching, the Ex puts a toy in n box and cover's 

It With the lid The child takes the lid off and then takes the toy up 

(5) A piece of cake with a string attached is placed out of the child's 

leach and the string is placed near the child’s hands He pulls the cake 
toward him by means of the string 

(6) While the child is watching, the Ex takes a doll in his arms and 
sings the doll to sleep Then the doll is handed to the child He imitates the 
movements just demonstrated 

(7) The child brings two cubes into some kinds of combination, in 
hoii/ontal row, or placing one cube upon another 
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^8> The Ex sciibb/es on ^ sKeet paper with a pencil and then hands 
the pencil to the child The child imitates the movements 

(9> When the child tries to reach liis favorte toy, the Ex. puts a screen 
between the child and the toy Then the Ex. cliangea the position of the toy 
and takes the screen off The child finds the former toy and takes it up 

(10) Tlie child walks when both hands are supported 

(11) The child understands simple commands as "atop", "give me" 

(12) The child vocali7C8 the words, “bii hu” (automobile), "uma uma" 
Cfood), 

The eichtfbntu month 

(1) Walks freely 

(2) . The Ex shows the child how to tap the table with tsvo spoons and 
then hands them to him The child imitates the tapping movement 

(3) The E\. rolls a ball toward the child The child rolls it bock to the 
Ex 

(4) , A pencil find a sheet of paper are given to the child He scribbles 
■without Ex’s example 

(5) The Ex piles up the cubes while the child is watching and then the 
child attempts to imitate the movements 

(6) , The child can eat a bit of food with a spoon 

(7) The child drinks tea from a cup holding it with both hands, 

(8) When distasteful or bitter things to eat are put in the child’s mouth, 
he spirs diem oat 

(9) . While the uhllcl is watching, the Ex, puls his favorite toy in a box 
The box IS then taken away and handed to the child after three minutes 
without the toy The child looks for the ob)cct in the box 

(10) , A picture without colour is shown and then the same picture with 
colour IS sho-wn The child looks at the latter with much more interest than 
the former 

(11) . The child climbs up a low chair or the stairs 

(12) . The child saya ten words or more with meaning 

The second year 

(t), Saying "Wipe your face (or hand)” a handkerchief h given to him 
and then the child is able to do so 

(2) A picture* of famihaL- objects (tram, automobile, dag, horse, covx, cat, 
hen etc ) is shown and the child should name at least four objects 

(3) , Three cubes are piled in a tower while the child is watching, He 
imitates by piling up two or more cubes in five miniitca 

(4) The Ex. asks ^'Show me your (my) nose, eyes, cars, mouth*’, and the 
child can point to them successively 

(5) The Ex folds a sheet of paper into two equal parts before tlie child 
The child can do the same with another sheet of paper 
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( 6 ) 4 The child plays by putting sand or beans in a box and emptying 
the box. 

(7) Candles wrapped in paper are given Co him and the child opens 
the paper in order to eat them 

( 8 ) A small dustei or broom is handed to him and the child imitates 
dusting or sweeping 

(9) A pictuie of two dogg, one twice tlie size of the other, is piesented 
and the clifid compares them and can tell which is lugger 

( 10 ) The child walks independently carrying to >9 or cups with his hands 

(11) The child says a simple phrase containing two words 

(12) Before the child a vertical line is drawn with pencil on a sheet of 

paper, and then the pencil is handed to the child He copies the line 

The third year 

(1) The photogiaph of the child’s family is shown and asked *'VVlicre is 
your mama?*’ “Where are > 011 ?“ The child points at it correctly 

(2) At least one button of the jacket is fastened 

(3) The Ex hands a doll to the child and then a tea^cup, saying ^"Helio 

Doll I Dunk teal” The child bungs the cup to the doll's mouth 

(4-) Ten led caids and ten blue cards mixed together are presented The 
child sorts them into two piles of red and blue, 

(5) . Thiee objects (doll, bell, car) arc put in thice different draweis or 
boxes while the child is watching Aftei twenty mtnutes the child is asked 
to take one of three olijects out of the drnweis or boxes 

(6) Befote the child, a cioss is constiucted of one long block and two short 
blocks The cioss is destioyed and then the three blocks are given to the 
child to make the cioss 

(7) Copies a circle one third centimetei in diametei 

(8) Two lines, one 1/3 cm long the other l/2 cm , and 1/3 cm apart, 
in a hoiizontal position The child is asked to tell which is longer 

(9) The child repeats two digits. (31 for exercise, 54 and 26 for test) 

(10) Names five objects (paper, pencil, chopstick, tea-cup, and scissors) 

(11) Puts on shoes without hooks 01 laces, 

(12) A tower of five cubes is shown Then the child is asked to build 
up the tower with five other cubes It is not rcquiicd that he places one on 
nnother straight, but the towci must not fall down 

The fourth year 

( 1 ) Holding a cup of water the child goes to a place thiee meters away 
and back 

(2) The picture of a mischievous hoy or girl is shown, and then the 
child IS asked, “Is it a good boy (gul) 01 n bad boy (girl) 

(3) The Ex says to the child, “What must you do when you are 
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•sleepy r" Then another i|uestion. ^‘What ought you do when you are 
hirngry?’* 

{4.) Repeats short sentences as follovs 

(r?) A pretty flower blooiim. (For c'terci^e) 

(If) An aeroplane is flying through the air 
(t) An automobile has come towards us 1 apidh 

(5) When the child is watching, four objects (doll, ball, car, automobile) 
are put into different drawers or boxes After twenty iniiuilcs the lIhIiI is 
required to take one of the objects out of the drawers or boxes 

(6) Gives sex, 

(7) Drawb a line between the double lines of a cross 

(8) The Ex draws a cross with pencil on a siicet of pa pci >Yhilc the 
child IS watching and then the child copies U 

(9) . Repeats three digits 

(fl) 312 (for exercise) 

(b) 648 

{c). 597 

(10) The child is required to draw a human face with pencil The test 
IS passed if at least the outline of the face, eyes, and mouth arc drawn, 

(11) Washes the fnce independemly, 

(12) A sheet of paper is folded diagonally before the child Then the 
child imitates, folding anollier sheet of papci. 

The pimi year 

(1) Showing a funny picture the Ex saya* “Isn’t it fiinnv?"’ “Whv 

(2) The outline of a face tlrawn on a sheet of paper is plact-il be/oie 
the child Then he puts the eyes, nose, and mouth in then proper places 

(3) Tlie child is to draw a line in the left figure to indicate how the 
right figures might be arranged in it 

(4) Repeats short sentences as fulluwst 

(rt) A pretty flower blooms (For exercise), 

(b) Wtss Hanako is a very good speaker 
(f) The dog IB eating cake as if he relishes it, 

(5) Gives definitiom ni terms of use The words arc as follows, stove, 
tabic, horse, and chopsticks 

(6) Names the colors red and yellow 

(7) Copies square 

(8) Compares two weights! 3 and 9 grams 

(9) , Repents four digits 

4132 (For exercise) 

5943 

8267 

(10) Puts on clothing and shoes 
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(11) Counts four cents 

(12) The child is rc€[iiired to draw a line by the shortest route from the 
left-hand side to the right-hand side of the maze 

The sixth year 

(I) Taps with n pencil at full speed At least 70 tups in one minute 

<2) llie boy throws a ball at a range of one meter^ and the girl at a 

range of 9/l0 meter 

(3) Ai ranges three different squares in the order of size 

(4) If It IS mnrning, ask “Is it morning ox evening?” If it is evening, 
put the question in the reverse form, ‘Ts it evening or morning?” 

(5) A series of pictures, each with one part left out, which is to be 
supplied by the child 

(6) Say “Show me >oiii left handl” and then “Show me your right ear" 

(7) Copies diamond 

(8) Words With ihc first letter, "A“ as 'hue (lain) and As fit (legs) are 
shown Then the child is required to say the words with the first s>llables, 
“Ha” and “Ka” (one word each) 

(9) Reads ten or more letters of the alphabet 

(10) T! he child is required to draw a man He must diaw the face with 
eyes, nose and mouth, both hands and legs> and the body 

(II) The Rx adds 3 cents to 7 cents and says “How many cents arc 
there ?” 

(12) The child can play a kind of backgammon with foiii rules The 
percentage of children who passed the examination of each age level iB 
shown in the following tables 

Accotding to 'i'able 1 , 4 and 5 of the five months beh«qvior items 
aie clifficiilt and childieii of seven months of age pass them On the 
contiaiy fO of the six month items is easy ancf 83 per cent of children 
pass It hefoie si\ months of age Six and 11 of the six month items 
are vciy difficult and aic passed at the end of seven months of age 
Tile numbei of childien who pass 6 of the nine montii items inci cases 
with age up to the end of seven months and then becomes iiiegular 
The reason is that holding nose for cleaning is something to which he 
IS accustomed and also the child comes to know its puiposc Eleven 
of the nine month items seems to depend upon the influence of fainilv 

According to Tabic 2 , <7 of the twelve month itenns is easy and most 
of the children pass it at nine months of age However 6 of twelve 
month’s items is difficult It mav depend upon his treatment at home 
All tests of eighteen months are easy and all child len pass tiicm at 
the end of sixteen months of age 



94 


JOURNAL or GLNITfC CifOLOfiV 


TAIJLE i 


From b'lVE f^louiKS A><o 


TO 1 1 Months 

-kMj rumn 

'I b 

Bcluiv- 

lai 

A sc Items 

1-5 30 
6 

6 i-6 30 
13 

7 1-7 30 
IS 

8.L8 30 
9 

9 19 30 JO 1-10 

9 8 

1 

100 






2 

100 






3 

100 






4 

100 






4 5 

100 






mouths 6 

100 






7 

100 






8 

100 






9 

100 






10 

100 






L 

67 

89 

100 




2 

100 

100 

100 




3 

67 

100 

lOU 




4 

50 

89 

100 




5 5 

84 

89 

100 




months 6 

100 

100 

100 




7 

100 

100 

100 





100 

100 

100 




9 

67 

89 

lOO 




10 

67 

89 

lOO 




1 

33 

S3 

90 

100 



2 

0 

41 

80 

too 



3 

SO 

78 

80 

lOO 



4 

50 

62 

70 

100 



5 

16 

3$ 

90 

100 



6 6 

0 

31 

70 

100 



months 7 

16 

as 

100 

100 



« 

16 

69 

SO 

too 



9 

33 

69 

70 

100 



10 

S3 

100 

100 

100 



11 

0 

15 

60 

100 



12 

66 

S5 

90 

100 



I 

16 

25 

33 

56 

89 

100 

2 

0 

75 

80 

100 

100 

100 

3 

0 

0 

53 

78 

100 

100 

4 

0 

58 

70 

78 

100 

mo 

5 

0 

13 

27 

56 

79 

100 

6 

33 

75 

so 

67 

79 

75 

7 

0 

25 

53 

67 

100 

100 

8 

0 

25 

33 

78 

89 

100 

9 

0 

58 

go 

100 

100 

100 

10 

16 

33 

70 

100 

JOO 

100 

11 

0 

25 

53 

67 

89 

lOO 

12 

16 

33 

80 

100 

too 

too 

*^5 1 means five 

months 

and one d4iy 






TABLE 2 

From Eight Months and One to Nineteen Months 4nd Thirtv Days 
Behavior 8^ 10 1- 11 1- 12 1- 13 1- 1+ 1- 15 1- U 1- 17 
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From Two Years and One Month to Seven Years 


YOSHIIITDC KUBO 


97 








A 


20 

\o 






^ 'O 



xr\ 



A '<» 






f 


o 

H- 



t so o 

oooo oooooooo 

o 

I— 1 ^ 

oooooooooooo 



*-H»— tWtH 1— (tHtHI— |I— lf*H^ 1— ( 


A ^ o 

oooo oooooooo 

o 


OMOO MO^OO^O^O^OC^ 


tn 



1 '«£• o 

OOOCDOOOOOOOO 

o 

1— ( 
ro 
<n 

O'ocoGO t>.oobsr^oovooovo 


A O' 

ostNlC'leooooo'OtMOQXOh^cM 



itoto 


CM 



A 'o ^ 

voOOOOOOOOOtnO 


rsi C<1 ^ 






O 



i ^ o 

•-H tH 1— < 

No 

cy « 


1 

PQ 


« 

1 


oooooooooooo 




100 100 100 
100 100 100 



TABLE 4 [continued) 


J0UKN-\1^ of GENL'IIC 


PSVCHOI OOY 


<0 




sssggssgssss 






ocr^oocDOoooooo 


Q OOOOOOOOOOO' 

,_4 000009CO*-'CCii-( 1-t— ^ 


, o -o o o o o o « 


»-l <lO o- 
1— t 



o 



cn 



o 





YOSHIIIIDI* KUBO 


99 


SiXj ly and 11 of the two items arc ea^y and they may be used ,is 
the tests of twenty-one months No 3 of the thice-ycai items is 
passed by 70 per cent of childien at the beginning of two yeais of age 
The difficulty of 2 and 10 of the foiii veai items depends upon 
fainilv influence* As 5 of five yeais items lequiies the passing of four 
problems, the numbei of childicn passed ls less Nos I, 2, and 3 
of tlie SIX vcai items aie easy and may be used as the standaid of 
five yeais of age Nos 5, 8, 9, and 12 of the six year items aic 
influenced by family conditions 

Depo} tmetU of Psythology 
II u oshtma Umver siiy 
Hu oshma, Japan 




The Jouifia} of Genetic Psychology*^ 1938j 63, 101-108 

MENTAL AND PHYSICAL CHANGES IN OLD AGE'«^ 

Department of Ps ychuhgyj Hu o'shmia Univet sity 


Yoshihide Kudo 


SuUJJiUTS 

The subjects were 355 healthy men and women from 70 to 100 
years of age The numbers of each age are given in Table 1 

TABLE 1 


The NriMiitR.s of Sudjccts 


Age 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 

81 

82 

83 

84 

Men 

5 

14 

1+ 

16 

21 

13 

13 

12 

13 

9 

5 

11 

8 

5 

9 

Women 

3 

9 

12 

IS 

17 

13 

10 

12 

6 

10 

11 

14 

5 

8 

6 

Total 

3 

23 

26 

31 

38 

26 

23 

24 

19 

19 

16 

25 

13 

13 

15 

Age 

85 

86 

87 

88 

89 

90 

91 

92 

94 

96 

97 

98 

100 



Men 

1 

4 

2 

3 


1 



1 







Women 

S 

4 

Z 

1 

2 

1 


t 


1 

1 

1 

1 



Total 

9 

8 

4 

4 

2 

2 


1 

1 

1 

1 

1 

1 




Methods 

Five tests were used s^trcngtli of girp, late of tapping, peg board, 
lote memoiy of words, and geometiical constiuction 

1 The stie7igtli of gttp. 

The S medley’s dy n a mometei was used Two trials with each 
hand, right and left alteinately, were done As the index of the 
strength the lecoids of two gups of ciicli luind weie averaged 

2 'The tate of tapping 

The Vcedei's countci was used. The subjects tapped for one 
minute, using eithei right oi left hand. 

3 The peg boat d test 

The subjects inserted small lound pegs one by one into the small 
hole of the board foi one minute with then light hand and tlicn 
with the left hand The lesults were considered in teims of the 
actual numbci of holes filled 

^Received m the Editorial Ofhee on Deccmbei 24, 1917 
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4 The rote memory of wouls 

The tests were the lepioductjon of 3-teiiTi-, Tteim*, 5-tenii-, 
6-term- nnd 7-tcrm-lists henul bv the examinee The sy stem of 
scoring meniorj^ for words is us follows- each coircct woul concctlv 
placed counts 4; each coircct word misplficcd counts 2, oiiiissinns 
Of substitutions count 0 The sum of total scoics is 100. 

5. The ^eomeUical co7isii uction 

It consists of 10 items Each item contains a square, a ciiclc, a 
triangle, a diamond, or a hexagon and a. number of figures whicli, 
wheel put together in the proper way, compose the square, the ciiclc, 
the triangle, the dininond, or the hexagon The subject is to ciinw 
a line in the squfue (the circle, the trinnglc, the diamuncl, or the 
hexagon) to indicate how the figuies might be ai ranged in it. 

Results 

1 The slieugih of gt tp 

Tables 2 and 3 show the strength of grip in kg of both sexes 


TABLE 2 

The Sfrencth or Grip or Meh 


Age 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 

Nn, 

5 

14 

14 

16 

21 

13 

13 

12 

13 

9 

5 

R 

26,0 

28,9 

30,3 

31,2 

29,5 

28,2 

28.2 

28,6 

26,9 

24,1 

22,2 

L 

22,9 

2S,0 

30,9 

29,0 

27,5 

26,9 

27,9 

26>9 

23,6 

22,3 

23T 

Age 

81 

82 

83 

84 

85 

86 

87 

88 

90 

91 

94 

No. 

11 

8 

5 

9 

1 

4 

2 

3 

1 

1 

1 

R. 

26j3 

27,2 

28,3 

24,9 

23,0 

21,3 

27,7 

21,7 

28,0 

15,5 

10,5 

L 

25,8 

23,4 

24^7 

24,4 

22,0 

21,3 

26,0 

19,8 

30,0 

16,0 

10,0 


TABLE 3 


The Strlngth or Grip of Women 


Age 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 

81 

82 

No 

3 

9 

12 

15 

1 ? 

13 

10 

12 

6 

10 

n 

14 

5 

R, 

21,6 

18,6 

20.4 

20,3 

16,3 

18,9 

18.5 

18,4 

17.8 

17,1 

17,1 

15,0 

18,9 

T. 

19.0 

16,3 

20,2 

18,7 

15,5 

17,2 

18,1 

17,7 

17.0 

16.3 

15,4 

13,4 

18,1 

Age 

83 

84 

85 

86 

87 

88 

89 

90 

92 

96 

97 

98 

100 

No. 

8 

6 

8 

4 

2 

1 

2 

1 

1 

2 

1 

1 

1 

R. 

3 6,2 

15,2 

15,3 

12,0 


8.5 

16,8 

13,0 

21,0 

14,4 

17,5 

6,5 

32,0 

L 

15.+ 

13,7 

13,4 

12,2 

16,3 

7,3 

15,3 

9,0 

17,5 

14,2 

11,5 

4,5 

11,0 
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The decrease of strength with age is not cleaily indicated in the 
above tables If the scores aie grouped into classes of five 5 ^ear in^ 
tervals, the decline with age is markedly shown in Tables 4 and 5 

TABLE + 


The Strength op Grip in 5 Year Intervals 


Age 


70^7+ 

75-79 

80-84 

85-89 

90-94 

95-100 

Men R 


29,2 

27,2 

25, a 

23,3 

18.0 

— 

Men L 


27.7 

25,5 

24,3 

22,3 

18,7 

— 

Women 

R 

19,+ 

1S,1 

16,5 

14,4 

17,0 

10,1 

Women 

L 

17,9 

17,3 

15,2 

12,9 

U,3 

10,3 




The 

Mean 

TABLE 5 

VARUTION of the SnibNGTlJ OF GRIP 



Age 


70 

71 

72 

73 

74 

75 76 

77 

78 

79 

80 

Men R 


5,4 

4,8 

3,6 

4.4 

+►7 

4,2 5,7 

6,3 

4,5 

4,3 

4,8 

Men L 


4,9 

4,6 

4,0 

3.4 

4.6 

5,6 5,6 

6,1 

4.7 

6,4 

3,5 

Women 

R 

5r4 

3,6 

3,1 

2.9 

2.9 

2,4 2,6 

+.1 

2,7 

2,5 

3.2 

Women 

L 

3.5 

2,3 

2,8 

3,0 

3,3 

2,7 2,1 

2,8 

2,0 

2.7 

3,5 

Age 


81 

82 

83 

84 

85 

86 S7 





Men R 


4, <5 

4,5 

4.4 

3.9 

— 

4,9 2,8 





Men L 


3,7 

5,6 

4,5 

5,6 

— 

4,2 4,0 





Woineti 

R 

3,6 

3,2 

3,5 

2,8 

1,7 

3,7 3,6 





Women 

L 

2,6 

3.5 

3,2 

2.6 

2,3 

4,2 1,3 





According to 

Table 

: 5, 

the mean 

vauation does not vary in 

any 

constant manner with 

age 

it means the subjects tested rue 

: equally 

distributed 

m the strength of grip, 






2 

The 

fate of tapping 








The 

number < 

of taps e\ ecu ted \iith irglit and left hands 

IS given 

in Tables 6-8 















TABLE 

6 








Tke Number 

, OF Taps op Men 





Age 

70 

71 

72 

73 

74 

75 

76 77 78 

79 

80 

81 

82 

No 

5 

12 

13 

14 

IS 

11 

10 9 11 

6 

4 

7 

4 

R 

2+3 

228 

260 

307 

251 

262 

243 253 249 

219 

266 

218 

242 

L. 

205 

215 

261 

270 

234 

339 

226 230 240 

198 

240 

211 

22+ 

Age 

83 

8+ 

85 

86 

87 

88 

89 90 91 

94 




No 

3 

7 

t 

3 

1 

3 

1 1 1 

1 




R 

242 

254 

250 

167 

294 

246 

240 297 251 

160 




L 

183 

23S 

230 

172 

294 

21+ 

220 217 243 

100 
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TABLE 7 

Tjif NuMiifiR OF Taps of Wompn 


Age 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 

81 

82 

No 

2 

9 

10 

10 

13 

11 

H 

8 

5 

9 

9 

12 

1 

It 

212 

250 

244 

230 

219 

230 

212 

239 

22 5 

24^6 

231 

222 

J91 

L 

182 

201 

218 

225 

202 

208 

196 

218 

213 

188 

194 

ISl 

168 

Age 

83 

84 

85 

U 

87 

88 

89 

90 

92 

96 

97 

98 


No 

7 

5 

6 

2 

2 

1 

1 

1 

1 

1 

1 

1 


R 

220 

217 

189 

167 

195 

129 

260 

333 

290 

228 

157 

226 


L 

205 

204 

194 

137 

174 

134 

226 

U3 

268 

192 

148 

178 



TABLE 8 



The Number or I'aps 

IN Five 

Year Intirvals 


Age 

70-74 

75-79 

80-84 

85-89 

90-91 

95-100 

Men R 

258 

245 

244 

239 

236 

— 

Men L 

237 

227 

219 

226 

187 

— 

Women R 

231 

232 

202 

1S8 

21 + 

20+ 

Women L 

206 

206 

190 

173 

201 

104 


If the entire range ib divided by five, tlic scores of each class 
interval are as given in Table 8 

According to the table of numbeis classified into /ive year intei- 
vals, the declination of the number of taps is cleaily slu)wn» Hut 
the decrease of the number of taps with age is not bO great as that 
of the strength of grip 

Table 9 shows that there aie no constant variations with age, 

TABLE 9 

Tiic Me AM Variation oi Tur Rate oi Tapping 


Age 

70 

Men K 

31 

Men L 

41 

Women R 

18 

Women L 

3 


71 72 n 74r 7S 76 
39 3S 31 37 +1 71 
34 39 36 +4 32 41 
44 33 26 +0 2S 16 
29 22 28 28 28 25 


77 78 79 80 8 t 82 
3+ 32 49 19 38 32 
2+ 29 44 10 31 42 
24 42 25 19 26 35 
24 23 33 31 33 23 


83 84 85 86 87 88 
48 36 — 46 — 44 
60 34 — 10 — 30 
25 36 28 33 16 — 
15 37 40 8 3 — 


3 The peg hoard test. 

The number of pegs inseited is given in Tables 10-f2 

According to Table 11 the scoics of peg boaid do not fall legu- 
larly with increasing age, but the fall is shown moic deal I v than 
that of tappings 

The scores grouped into classes of five year intervals are as shown 
in Table 12 
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TABLE 10 


The Numblr of Pegs iNbiRTLD ii\ Mln 


Age 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 

81 

82 

No, 

5 

16 

13 

16 

21 

13 

11 

12 

13 

8 

5 

11 

8 

R 

27,8 

27,6 

28,8 

29,0 

26,5 

26,3 

27,5 

27,0 

23,5 

24,7 

27,6 

23,3 

24,9 

L 

26,2 

25,1 

24,4 

25,3 

23,7 

24,2 

24,2 

25,4 

23,6 

20,8 

22,2 

21,7 

22,0 

Age 

83 

84 

85 

86 

87 

SS 

90 

91 

94 





No 

5 

9 

1 

3 

S 

3 

1 

1 

1 





R 

24,0 

33,0 

21,0 

16,3 

22,7 

22,7 

30,0 

26,0 

14,0 





L 

21,6 

20,9 

20,0 

12,0 

20,7 

21,3 

29,0 

24,0 

10,0 










TABLE 11 










‘Ht Number or 

Pegs 

Inserted by Women 




Age 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 

81 

82 

No, 

3 

9 

12 

15 

16 

13 

11 

12 

6 

11 

11 

14 

5 

R 

27,3 

28,2 

25,5 

28,1 

27,1 

26,3 

26,1 

24,9 

24,5 

25.5 

27,0 

22,3 

24,0 

L 

27,3 

25,0 

25,2 

25,6 

25,1 

25,8 

26,5 

22,2 

22,5 

24,7 

23,8 

22,6 

23,8 

Age 

83 

84 

85 

86 

87 

88 

89 

90 






No 

8 

6 

8 

4 

2 

1 

2 

1 






R 

21,8 

25,0 

22,4 

18,2 

25,5 

17,0 

21,5 

22,0 






L 

20,5 

25,0 

23,8 

17,1 

22,5 

16,0 

21,0 

23,0 











TABLE 12 









The 

Score of Pfg Board : 

IN Fivi Year Intervals 



Age 


70-74 75 

-79 80-84 ! 

85-89 

90-94 






Men R 


27,9 25,8 

24,6 

20,7 

23.3 







Men L 


24,9 23,6 

21,7 

18,5 

21,0 







Women 

R 

27,2 25,5 

24,0 

20,9 

22,0 







Women 

L 

25,6 24,3 

23,1 

20,1 

23,0 











TABLE 

The Mean Variation nr 

13 

Pi.r 

1 BoARn Scores 




Age 



70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 

81 

Men 

R 


3.7 

2,4 

2,2 

2.2 

3.4 

3,2 

5.1 

2.7 

3.6 

3,1 

4.9 

2.9 

Men 

L 


3,3 

2,7 

2,1 

2,2 

3,2 

2,2 

5,2 

3.2 

3,0 

2,8 

4,2 

1.8 

Women 

R 

1,8 

3,4 

'1,2 

3,8 

3,1 

3,3 

2,1 

4.3 

2,8 

3,0 

3,6 

3,1 

Women 

L 

1,8 

2,4 

3,0 

3.8 

3,9 

3,2 

1,2 

2,1 

1.8 

2,9 

2,6 

2,9 

Age 



82 

83 

84 

85 

86 

87 

88 

89 





Men 

R 


4,0 

2.4 

3,6 

— 

2,6 

3,6 

4,9 

— 





Men 

L 


2,6 

2,6 

4,1 

— 

3,3 

3,6 

4,9 

— 





Women 

R 

2,8 

4.7 

2,3 

4.2 

4,2 

1,5 


5,5 





Women 

L 

34 

3,9 

3,7 

2,6 

4,2 

1,5 

— 

5,0 
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The constant changes u'itl* age cannot be rlemojistjatcd fjom 
Table 13 

4 The lote /uernoiy vj ivouis. 

The scores and the nicnn vanations arc given in Tables 14-16 
TAULE U 



The Scores 

OF Ron 

Mfmory 





Age 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

SO 

No, 

+ 

U 

10 

10 

17 

10 

10 

9 

6 

8 

3 

Men 

Score 

+7,5 

44,3 

36,8 

4S,0 

38, fi 

U,1 

36,3 

42,9 

44,6 

37,6 

+6,6 

No 

2 

6 

10 

13 

9 

10 

10 

10 

3 

7 

6 

Women 

Sen re 

42,5 

38,3 

33,4 

42,0 

38,8 

38,3 

28,3 

32,6 

30,7 

2S,3 

28,7 

Age 

81 

S2 

83 

84 

85 

86 

87 

88 

89 

90 


No 

10 

8 

5 

7 

1 

3 

2 

2 

1 

1 


Men 












Score 

40,? 

44,0 

29^6 

31,2 

28,0 

25,3 

28,0 

41,0 

24,0 

+8,0 


Nn 

U 

5 

7 

4 

7 

4 

2 

1 

1 

1 


Women 












Score 

27,7 

28,8 

20,3 

34,0 

28,9 

16,0 

39,0 

50,0 

12,0 

16,0 



TAnT.-R \i 

Thk Scokfs in Five Year. Intlrvai^ 


Age 

70-7+ 

75-79 

80-8+ 

85-89 

90-9+ 

Men 

+3,1 


38,5 

29,7 

48,0 

Women 

39,0 

31,6 

27,9 

29,2 

16,0 


TABLE 16 

The Mpan Vathation or the Rote Memory Score a 


Age 

70 

71 

72 

73 

74 

75 

76 

77 

7S 

79 

80 

Men 

h5 

8,3 

10,2 

11,2 

6.4 

10,1 

9,+ 

12,6 

8,5 

6,8 

7,5 

Women 

12,5 

13,7 

10,6 

12.6 

14,0 

8,4 

9,4 

8,4 

5,8 

6,0 

9,6 

Age 

81 

82 

83 

84 

85 

86 

87 

88 




Men 

10,0 

7,0 

6,9 

10,3 

— 

8.9 

26,0 

23,0 




Women 

10,2 

15,4 

9,3 

13.0 

9,3 

2,0 

2,0 






According to the above tables the men do not show a marked 
declination of scores up to 82 3 eius of age, liut then show a siiddefi 
drop. On the contrary, the women do rapidly dcciciise up to 80 
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years of age and then 
variation does not exhibit 

The Scores 

show a giadual clecHnntioii 
the difference with age 

TAULE 17 

OF Geometrical Construction 

The mean 

Women 












Age 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 

No 

5 

15 

14 

16 

21 

12 

12 

12 

13 

7 

5 

Men 












SLorea 

5,0 

+,7 

6,2 

7,4 

6,1 

6.2 

5,7 

5,8 

4,3 

6,0 

6,2 

No 

3 

9 

12 

14 

15 

13 

11 

12 

6 

11 

11 

Women 












Scores 


3,7 

2,8 

+.7 

3,2 

3,1 

2,7 

4.3 

4,2 

4,4 

3.2 

Age 

81 

82 

33 

84 

85 

86 

87 

88 

89 

90 

91 

No 

11 

S 

7 

7 

1 

4 

3 

2 

1 

1 

1 

Men 












Scoi es 

5,0 

6,3 

4,5 

4,0 

3.0 

1,2 

4,0 

6.0 

2,0 

4,0 

5,0 

No 

13 

5 

8 

6 

8 

4 

2 

1 

2 

1 


Women 












Sloi es 

3,6 

i,s 

2,3 

3,2 

2,3 

2,5 

2,5 

6,0 

2,5 

4,0 

-- 

Age 

Wrk 

92 

94 

96 

97 

98 

100 






IN 0 

Men 


1 










Scoies 


3,0 

— 

— 


— 






No 

1 

_ 

1 

1 

1 

1 






Women 












Scores 

7,0 

— 

1,5 

1,0 

3,0 

0 









TABLE 

18 







The Scores 

or Geometrical Construction in 

Five 

Year 

Intervals 

Age 

70 74 

75-79 

SO-84 

85-39 

90-94 

95 

TOO 

Men 

5,9 


5,6 


5,2 


3,2 


4,0 



Women 

3.7 


3,7 


2,8 


3,3 


5,5 


1,S 




TABLE 

19 







The Mean 

Variation 

or Scores or Geometrical 

Construction 


Age 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 

Men 

1,9 

2,2 

2,4 

2,3 

2,4 

3,3 

2,4 

3,0 

2,3 

2,0 

2,6 

Women 

0,9 

1.8 

2,3 

1,4 

2.2 

2,1 

1,9 

1,6 

1.8 

2.4 

1,5 

Age 

81 

82 

83 

84 

35 

36 

87 

88 




Men 

2,7 

3,0 

2,3 

0,9 

— 

0,8 

2,9 

3,0 




Women 

1,8 

1.7 

2,1 

2,2 

1,5 

1,5 

0,5 
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5, The geoineiucal constinciiun 

The scores of geometrical constiuaiun test and the iiuMii vaiiatum 
are shown in Tables 17-19, 

The men's scores decrease very giadihilly up to the age of 82 and 
then drop 5 ludc^e^ll 5 ^ The decimation of women’s sc<ncs is not fnarkod 
up to the age of 80» and is thenceforth rapid 

Conclusions 

1 The subjects were all in good health, So the scores of five 
tests do not clearly show the decrease with agCj and Mdicii the scoies 
are grouped Into classes of five year intervals the decline appeals, 
Ho^vever, the subjects over 90 yenis of age often show neailv the 
highest scores 

2 Grips need bodily sticngtli, tapping quickness combined 
with strength, and peg insertion dexteiity, The declination with 
age IS clear m the case of grip and peg inscition, and is Iw so in 
the case of tapping 

3, Memory and construction Mluch need higher mentality do 
not show a sudden fall up to tlie age of 82, and then decicasc 
gradually 

4 In all tests the scoics of 72 oi 73 years of age aie higli, and 
the death rate of all Japanese decreases at the same ages 
5i The individual differences do not change with age Only tlic 
peg board, test js highly exceptjonn! The fact that thcic is no jjirli- 
vidual difteience shows that all the subjects arc strong 

6 Men suipass women in grips and constiuction of figures The 
sex differences in tapping and peg inserting are slight* iVIany writers 
say the rote metnoiy of adult women is supcnoi to that of adult 
men, but the present result shows the opposite 

7 The declination with incieasing age shows almost the same 
tendencies in both sexes. 

Department of Ps\'chology 
Hvoshima JJntvetsiiy 
Hiroshima j Japan 
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THE NEURAL BASIS OF INNATE BEHAVIOR II 
RELATIVE EFFECTS OF PARTIAL DECORTICATION 
IN ADULTHOOD AND INFANCY UPON THE 
MATERNAL BEHAVIOR OF THE 
PRIMIPAROUS RAT*' 

T^epfl}linettt of Pjyeholoffyj Ilntveiiil Untvetstty 


Frank A Beach, Jr- 


Purpose 

The present beucs of cxpciimcnts is the second in a bcqucnce of 
related investigations dealing with the function of the brain in the 
mediation of instinctive behavior In the fiist paper of the geneiiil 
program (1) we reported findings to the effect that a piimiparous 
rat deprived of cortical tissue approximately 30 day<5 befoie parturi- 
tion dispLij^ed a pattern of maternal behavior differing from tfiat of 
the normal fcmrile In the preparation foi parturition (nest-huilding, 
etc), conduction of partuiition, and care of the litter foi the five days 
following delivery, the corticallv-operated females weie infeiior to 
nuriJial controls Furtheimorc, the degree of infeiioiity was diiectly 
proportional to the amount of cortical tissue destroyed Focus of 
lesion appeared to be unimpoitant 

The purpose of the picscnt investigation has been to compaie the 
maternal behavior of rats partially decorticated in adulthood witii 
that of females subjected to cortical operation in infancy Data for 
the maternal bcliavioi of piimiparous. animals operated upon in 
adulthood were available in the results of our fiist investigation To 
obtain records upon animals npeiated in infancy we have repeated 
the experiments devised for our first studjs using as subjects primipai- 
ous rats subjected to coitical opeiatioiis at ages varying from one to 
thirty days. 


^Received in the Eciilonal Office on December 29, 1937 
^'Phis study waq supported hv a grant fiom the Committee on Research 
in Problems of Sex of the Nritional Rocarch Conned The authoi wishes 
to express his gintitiidc to Dr K S Lashley foi his atlvice and encourage- 
ment given unsparingly throughout the conduction of actual experimentation 
and organization of results 
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Findings oi Oiiiiii !n vr sj iga lous 

Experimental litciatuic pertinent to the present pi ohlctn is limited 
In tlie xvutings of Focistei (2) iind of CJicilicli (3) iwc tniind 
lepoits to the effect that biain injuiiev olciuiiii^ hi childhood, tiiul 
infantile hciniplcfyin, mav be followed hy inoie lapid ,uu\ iiRiiC ikmiU 
complete lecovcrv than similar coiulitioiib in .idult lilc 

Lasidey (6) state that^ rs gciieiallj^ jcto^oir/ed that the outlook 
for lestitution of function (aftei biain Ic-^ions) is soinc\\ hat bcttei in 
young than in oldci individuals.” 

Kenmird (5), studying the eftcct^ of lesions to tlie motoi and pic^ 
motor areas of young monkeys, found that the latc and extent ot 
recovery in veiy young operates x\cie niailcedly siipeiioi to those in 
the adult animal In one of Kcniiaid’s subjects, a lO-dnv old iiifaiil, 
one eiitiie hctnispheie was icmovcd The iccoveiy sboM n hv tins 
animal within 24 houis was equal to that shown bv an adult seveial 
weeks aftci the opciatioii 

Jacobsen, U'ayloi and llaslciud (4) used the '^ame animals as 
Kemiard and studied the faculty of immediate iccall 'J'tus functmi, 
appears to be permanently abolished hv lesions restiictccl to hut 
involving nil of the fiontal association aie.is The pcimaneiKc of this 
effect IS chaiactcnstic of both infant and adult opeiatcs. 

Martin and Rich (7) found that chicks suftennp: complete deccic- 
b ration may show scintchmg'indittet activity if the opciation is 
performed pnoi to the 10th day of life Latci operations appcMi to 
obyjatc this bchavjoFs cicvclopment 

Tsang (8) investigated the inaTicdcatning abilities of lats 
licmi decorticated at 21 days ot age. When the perfoimance of such 
fininnk was compared with that of contiol gioiip^, sxihjected to 
partial decortication m adulthood, it was found that lesions of less 
than 10 per cent of the cortex inflicted in adulthood weic follo\\cd 
by as much or more loss in the maze habit as destruction of 40 pci 
cent of the coi tex in infancy, 

In a subsequent investigation of the pattein vision of animals de- 
prived of the striate cortex in infancy, Tsang (9) found some evidence 
for a primitive sort of pattern disci iimnat ion In tire infant opei.itcs 

Apparatus, Subjects, Teciiniqui 

1 Appmatus 

In planning the picscnt investigation cvciy cftoit was m.ulc to 



I RANK A DEACII, JR 


111 


duplicate the technique luid apparatus used in the hist senes of 
expel iments ^ The cxpeiimental cage, m 'which all tests of maternal 
beliavioi weie conducted, was three feet squaic with sides one foot 
high The cage was divided in half bv a thin paitition pieiced in 
the center by a small doaiwny which peimittcd tlie animal to pass 
fiom one half to the othei. The cages and paititions used in this 
investigation were constiucted of ply- wood. The cages used in 
Senes I wcie of the same material, hut the paititions in those cages 
weie about foui inches wide and consequently constituted a moie 
effective bai rier to the passage of stimulating noises and odois than 
did the paititions used in the present wort. Lids of wire mesh were 
hinged upon each cage. 

The single major depaituie peimittcd In constiucting the cages 
used foi tins investigation was tlic addition of a lelcase box to be 
used in the letiievmg test. These boxes weie six by four by three 
inches and weie fastened against the outci wall of the cage at the floor 
level. A sliding lid was placed upon each icicase box and a sliding 
dooi, laised by the expenmentei, opened fiom the box directly into 
the cage, One such le Lease box was fastened to each half of the cage. 

One bundled strips of papei towelling one by ten inches weie sus- 
pended from the top of the sides of the cage These stiips could be 
detached by the rat, and served as nest-building inatciial A food 
dish and watci bottle weic placed in each half of the cage One half 
of the cage was lighted by a IS-watt bulb in a conical metnl shade 
This light could be shifted fiom one side of tlie cage to the other 

2 E xptu menial A nwials 

Because Senes I and Sciies II weie conducted in difteient laboia- 
tones, the subjects used weie diawn from two difterent colonies To 
maLe possible the accurate evaluation of diftei cnees in expeiimental 
lesults pioduccd by difteiences m the two animal s locks, and by m- 
voluntaiy and umecognized changes in experimental technique, all 
tests of maternal behavioi in the picsent expeiimental senes were 
administeied to a cnntiol giniip of 23 noirnal, piimipaioiis females 

The oiiginal plan of the investigation was to pcifoim opeiations 
upon animals vaivutg iii age fiom 1 to 30 days Practical tests soon 
piovcd that while very young lats will suivivc the suigical shock 

'Herenhei the name Senes I be used to designate our First series of 

expeiimcnts doaliiiR with opeintions in ndulrhoocl, and the pieseiit ins''e»itig'i- 
tion will be icfciicd to as Senes II 
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atteiidxint upon tlie infliction of laige coiticfil lesions, it is difficult to 
keep such urumRU rUvc. The expeiimental operated group which 
attained matiuitv and cast litters includes a single female opeiated 
upon at one dav of age, 3 animals opciatcd in the eighth day of life, 
and 50 cases subjected to paitial dccoi tication at 30 days of age 

3 E\penmcni/d Terhnigite 

Normal contiols and coitical opeiates weie selected hv the split- 
littcr tedinique in oidei to hold as constant as possible the influence 
of iieicditaiy cliffeiences Opeiations ueie peifoimed with the usual 
aseptic piecautions while the animal was undei a deep anaesthesia 
Aftci they had spent a few da;s in individual hospital cages the 
opeiated animals were placed in the same cages with controls 
Noiinals and updates weie laiscd uiidci identical conditions 

remales weie impiegnatcd at ages vaivmg fiom 90 to 100 days 
Five days before paituiition each piegnant aruiml was placed in one 
of the obseivation cages desciibed above 

The following tests of itiotenial behavior weie conducted : 
n The obseivation cages wcie situated m a daik rnnm, and the 
light above one half of the cage was shifted fiuin side to side in cliarice 
oidei. The 100 stiips of papei towelling weie suspended from the 
top of the cage sides and the animals weie supplied with plenty of 
food and watei daily During the 5-dav pie-paitum period daily 
records were made of the amount of papei detached fiom the walls, 
location, numbei and quality of nests built, and picferences foi light 
01 dark half of the cage 

b At the time of paituritioii the following data weie noted and 
recoided (^) size of littei, (Z») pei cent of litter well cleaned of 
fetal membranes, (t) pei cent of litter collected into one gioup, {d) 
pei cent of litter abvc, (r) per cent of litter on the dark side of the 
cage, (/) giade of nest, 

c. Within 24 Jioiiis aftci paituiition the flist ictricving test was 
admin isteied In this test the female was placed in tlie lelease box 

on that Jialf of the cage opposite hei nest The young wcie scattered 
about both halves of the cage and the female was allowed to enter 
At intervals aftei the release of the female records were taken with 
respect to the number of young retrieved to the nest, number moved 
elscu’here, and incidental observations upon the activity of the female 
The time intervals used were 30 seconds, 1 minute, 5 minutes, 10 
minutes, 30 mmutes, 1 houi, 3 hours, 12 hours, and 24 hours, fiom 
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the beginninj^ of tlic rctiicviiit^ test. Aii^' le(t unicti icvcd .it 

the completion of the 24-lioiii letucvinn test a\cic reiiiiiied to tltc 
mothei by the cxpeiiincntei 

(I A few bouts aftci the completion of the first letrirvm^ test the 
light was shifted to the opposite Iialf of the ohs(M\ alion cage 'J'his 
biouglit the nests iUkI littcis of dai k--j')iefci iing fem.ilc'i into tiu* light 
Rccoids were mack ot movements of nest and litrei <!ming tlie succeed- 
ing- 24 hoins 

e Upon the thiid clay post-pai turn a small cdcctnc fan was turned 
on the nest The blast was iclativclv gentle and in mo^t cases did 
not dcstioy any wcll-consti ucted nest The female wms allowed 24 
houis in which to move her yoiuiG; and nc^t to a piotectcd position 
/ Upon the 'following dav an clcctnc heatci was dneeteil upon 
tlic nest and litter The heating element was ‘lioathed in a metal 
cap to 1 educe the illuminatiun and the heat emitted The hcatci evas 
placed on top of the cage appioximately 4 feet fiom the nest, and 
the intensitv of the heat Avas such that a pup could not sut vivc if left 
in the diiect line of the heatei for the dutation of the 24-hoiii test 
The hcatci was left dncctcd upon tlic nest until the female had re- 
moved nest and pups to the cool half of the cage, oi until tlie 244iour 
experimental period had cxpiicd 

g During the fifth dav post-paitum a second letueving te^t was 
given This test was identical with that adniinistcicil upon the Inst 
day of the experiment, with the exception of the additional factoi of 
nest-desti uction Before the female was allowed to leave the iclcnsc 
box, the nest w^as destroved and the voting scattcied Uccoids taken 
were siinilar to those made dining the fust test, and in nddition notes 
weie made regaiding the lebuiUling of the nest. 

The iigQioiis nature of some of the tests, and the failuic upon 
the part of some operated females to dean, collect, and caic for new^- 
horn voung, lesulted in the death of many pups before the conclusion 
of the 5-day experimental series In Sciies I an animal rvas dio[)pc(l 
from the tests as soon as her entiie Utter had perished, even l hough 
she had undcigone only a part of the setics of test situations In the 
present investigation if an nnimalk litter died hcfoie the coinple- 
tion of all tests, a fostei litter w^ns substituted The scoics matlc by 
animals with fostei litters aie not included in tlie computation of 
averages used to compaie icsults of Seiics I and II, but latci we shall 
consider the pci formance of such cases. 
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ExpnRTMLNTAI* RESULTS 

It Will be lemcmbcicd that in the oiiginal investigation dealing 
with cortical mechanisms and maternal bchavioi we found a dis^ 
integration of the normal behavioi pattern following the infliction of 
cortical lesions The inateinal beliavioi of the opeiatecJ animals in 
SeiLcs I lacked the integrated chaiactci of that shown by noimal 
controls The extent of this disiiitegiative effect of coi tical dcstiuc- 
tion appealed to be diicctl}^ piopoitional to the amount of tissue 
excised We weie unable to find evidence piovuig an unequal 
functioning of specific coitical aicas No paiticiilai aica seemed to be 
essential to the peifonnance of any ot all of the inateinal icsponses 
tested But with the dcstiuction of given amounts of coitical 
tissue, legaidless of locus, vaiioiis elements of tlie total behavioi 
pattern diopped out oi appealed in abnoimal fonn 

With these pi e\ lous icsultb in mmd the data of tlic picsent in- 
vestigation wcic inspected to d etc i mine the following points* 

(ft) Docs paitial dccoi tication in infancy inteifcie with tlie 
pcifoimance of the maternal pattern when it makes its first appcaiarice 
111 adult lifc^ 

{b) If such an inteifcience exists is there any relationship between 
the total amount of tissue removed and the seventy of effect^ 

(c) If such a iclationship exists how does it compaie in diiection 
and magnitude with the eftects obscived in adult opeiates? 

In Older to make this analysis of data the opciated animals were 
divided into five subgioups on the basis of the size of lesion involved 
Fui the time being we aie intcicsted only in peicentagc of coitex 
dcscioycd Locus of lesion, age at the time of operation, and othet 
factois aie temporal ily disiegaided 

TABLE 1 

Division of CoRiiCAiir-OpFRATro Casrs into Sudgroups on the Basis of thc 

Size or Lesion 


Niimbei of 
sii bgroiip 

Limits of 
lesion m 
neicentn^es 

Numbei of 
cases 

A.\ Cl age 
le‘*ion in 
l)crcentages 

I 

1-9 

1 

5 4 

TT 

10-19 

9 

16 0 

III 

20-29 

26 

25 0 

IV 

30-39 

1+ 

34 0 

V 

40-49 

2 

45 0 
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In Table 1 mav be seen the dish ihiitioii of operated cases divided 
into subgroups coinpaiable to those used in oiii fiisi iiivchtigatjon 

It IS immediately apparent that Siibgioups I and V aie too sm.ill 
to be coiisidcicd reliable In the subsequent pieseiitation and dis- 
cussion of data these two gioups will be represented merely tn in- 
dicate tlic gcneial trend of icsiilts. 

The scores of these subgroups upon all exiieiinicntal tests arc 
presented in tlic follo^^ing seiics of tiables To facilitate compaiibons 
between die pei forma nee of infant operates and those animals 
operated upon in adulthood the scores of the subgioiips in both in- 
vestigations are picsentcd one above the other in each table, Because 
all animals aie not repiescnted iii evciv test, the luinibci of in- 
dividuals contiibuting to eiich average shown in these ttibles is given 
in the paien theses directly following tlie aveiagc in question. 

We Jiave said that a r.ontiol gioup nf normal females was tested 
in both expel imental investigations, and, to show the vaiiations 
resulting from diffenng experimental stocks, and changes in technique, 
the scoics of these two noimal groups aic also icpiesented in each 
table In many of the tests it will be found tli.it tlic two contiol 
gioups differ 111 performance Thcicfoie anv difterence between 
infant and adult operates must, to be significant, exceed the diftcicncc 
in control scores on the same test 

1 ^est'Bnddinq Maicual Deinched Pt e-Pm turn. 

Table 2 shows the average pci cent of paper stiips detached fiom 
the cage walls upon successive days pre-partum In this test the 
perfoimances of the two control groups differ somewliat 'X'lie 
controls in Series II exceed the other noimal group on the foiiitli, 
thud, and second days pre-partum Both contiol groups, howcvci, 
detach about half of the stups upon die first day in the observation 
cage (five days pie-paitiim), and upon the day of paituntion they 
have taken down practically all of the stups. 

In the 1 to 9 per cent lesion groups no icLiablc comparisons arc 
available until the second day pic-pnrtum, at which time the infant 
operate suipasses the adult opeiate group For partuiition the 
infant operate detaches 25 per cent moie nf the matciial than docs tire 
adult opeiate group 

The 10 to 19 per cent gioups show a faiily consistent diffciciicc in 
favoi of tile adult operates up until the first day pre-partum, at wbicli 
point the performance of the groups is about equal 



TABLE 2 

A.VERACE Per Cent or Paper Strips Detached from the Cace Walls Upov Successive Da^s Pre-Partum 
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In tlie records of the 20 to 29 pci Lent uioup^ the inf.int operates 
are superior upon four of the five days pic-partum> but this bupciionly 
does not persist on the day of iMituiiCion 

The infant opeiatcs with honi 30 to ^9 pci ccmU ujitiial destine- 
tion detach more niatcnal than the ndiilt opciritci. thjoui^jKUJt the cn- 
thc obscrv^ational period This siiperioiity of the infant opciates is 
free from inveision 

Senes II animals with lesions of inoic than 40 pci cent of the 
cortex show higher scores than adult opeiatcs with lc>ioris of similar 
size upon all but the fifth and first days pic-paitmn At the time 
of parturition the infant operates have defcaLhed 43 per cent moic 
material than the adult operate gi oup. 

Inspection of Table 2 \m11 show tliat whde both investigations 
yield evidence foi a diicct iclationship between the amount of c<)itc\ 
dcstr 03 ^ed and tlie extent of deteiioration in the activity measured > 
this relationship is much moic maikcd in the case of the adult opeiatcs 
However, despite several inversions in the relationships of the sub- 
groups of the infant opeiatcs, it is evident that on the whole the large i 
lesions produce more inteifeience with this behavior than do tile 
smaller amounts of coitical invasion 

As far ns detaching of nest-build nig mateiial in .ulvance of prir- 
tuntion IS concerned it appears that tlicic is no consistent cliftercnce 
in the pcifoiinancc of adult and infant opeiatcs with lesions of less 
than 30 per cent of the cortex. Opeiation^ involving more thiUi this 
amount seem inoie detniiieiital to the pci fornaance of tins activity 
when performed in adulthood than in infancy. Tlie pcrfoimance of 
the control groups indicates no significant diffeicncc in technique 
or cxperimctal groups as measuied by this test 

2 , Grade of Nests limit 

It has been stated that nests built 'ivcre graded The scale of five 
points is described in detail in our report of Senes 1(1) and pictures 
of representative nests are thcicwith presented At this point suffice 
It to say that the criteria taken into coiiiidciation in giading a nest 
were as follows thickness and himness of floonng, extent, width .ind 
height of walls, and compactness of structure The 5-point nest 
represents the best structuie obseived, whereas a 1 -point nest is little 
better than the collection of a few papci strips into one cage coinci. 

In Table 3 may be seen the Compaiative pcrfoimanccs of all sub- 
groups and contiols in the two investigations, IIcic, as in the detach- 
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Average Grade of Nests Built Upo’j Successive Dws Pre-Partum 
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mg of strips before parturition, the iioimal gioup> VMiy but little, 
and the small clifterciiees that do c\ia are mcomistcnt, hivorin|r first 
the infant and then the adult gioup. Wc may coriclvitk, therefore, 
that any consistent differences of leasonahlr magnitude heUveen 
operated subgroups in Senes I and II aic truly the lesult of tlic clif- 
fcient ages of opciation, and not the effect of difteicnt stocks oi 
altered technique 

The two most impoitaiit aspects of this measure of maternal 
activity aie, fust the numbei of days before parturition when ncst- 
buildiiig Ls uutiated, and, second, the excellence of tlic nest at the 
time that the littei is cast In cousidciing the fiist ciitciion wc must 
disiegard the smallest-lcsion groups, foi the single animal in Sub- 
group I of Seii-cs II was not placed in the ob'Civation cage until 
the thud dav pre-partum. The iioinials and the foui rcinaming sub- 
groups show an mtcicsting trend. The contiol gioups in both in- 
vestigations begin ncst-building at appioximatcly the ^anie level of 
excellence upon the fiist day m the obsei ration cage (five davs bcfoie 
partuiition) In the recoids of animals with fiom 10 to 19 per cent 
of the coitcx destroyed, we find that ncst-building is begun upon the 
fifth day pi e-pa i turn Nests built at this eaily date aic poor, nut 
comparable with those of the nonnal contiuls. 

Adult operates with fioin 20 to 29 pci cent of the coitcx leniovcd 
build no nests until the second clay bcfoie paituiition Infant 
opciates with cnmpaiable lesions initiate nest-bniUiing activity upon 
the fifth day pie-partum 

In considering the subgroups with fruin 30 to 39 pei cent of the 
coitex destroyed wc find that adult operates build only upon the fust 
dav bcfoie parturition, while infant operates begin nest-building, at a 
very low level, upon the fifth day pi e-par turn 

Subgioup V records show that neithet infant nor adult opciatcs 
with lesions of over 4-0 pei cent display anv ncst-budding; activity 
upon the fifth day pre-partum. Foui days before the biitli of the 
litter, howcvei, the infant opeiate group displays limited ncst- 
building activity. On the thud dav pre-partum the nests built by 
these animals opciated in iiifaiicv aic of a highei giadc. In contiast 
to the perfoimancc of Subgioup V in Seiie^ II, the animals with more 
than 40 pei cent of the coitcx icmoved in adulthood show no nest- 
building at all until the dav of paituiition, and even at this late 
date the nests budt by this subgioup aie cxtiemely poor 
"When wc come to consider the second impoitant tiend represented 
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.n Tab c 3, namely the g.ade of nest bu.lt at the tn«e of partui.tion 
vvc find that whceas the two cont.ol groups have average nest hi; 
me app.oxunately equal excellence, all five subg.oups of operaS 
animals show an unvaiying superiority m favor of the infant opciate 
groups Not only do the infant operates in each subgroup build better 
nest than adult operates with simila, amounts of co. t.cal dest.uct.on 
but ,t IS also appa.ent that the super.ot.ty of the infant operates tend 
to increase with inci easing size of lesion 

Summarizing the findings represented m Tabic 3, we may draw 
the following conclusions, (a) Cortical lesions inflicted m mfanev as 
well as those inflicted in adulthood, lesult in maifccd deficiencies in the 
nest-bu.ld.ng activity of the pa.ti.ncnt female Both in lespect to the 

esnlr f as wc Consider the final 

of the activity (the gtadc of nest at paituiition), we find the 

rr^Tlt averages 

(b) The degiec of deficiency in the case of the adult operates is 

close y related to the amount of coitex destroyed The same rela- 
tionship, though not so clearlv defined, appears in the recoids of the 
subgioups of infant operates On the wliole, the larger-lesion 
g.oups show avc.ages falling below those of the animals with smaller 
amounts of cortical invasion (r) While the infant operates are 
infe.ior to the normal controls in ncst-building activity, they aie 
definitclv supciioi to animals opeiated upon in adult life Inspection 
of subgioup aveiages shows tliat infant opeiates initiate ncst-bu.ldmg 
at an earlier date, and build bettei nests than do the adult opeiates 
3 Paitjniiron Dain 


In Table 4 niul Figuies 1 and 2 may be found the data gathered 
with respect to the paiturition of all expeiimcntal gioups 

The d.ftcienccs iir size of l.ttei appear to favor Senes II females 
They arc slight, and since the records of normal gioups reveal a 
similar ti end theie is no evidence in oper.-ited subgroup scores that 
would lead us to attiilnrte this inciease in litter size to the fact that 
the cortical opctations involved weic performed in infanc 5 '. 

The caie of the litter at the time of delivery offers one of the most 
le lable pieces of evidence foi the general level of maternal behavior 
us pait of the pattern, as ineasuicd bv our techniques, is piohahly 
the least aftectcti hy expeiimcntal conditions The innateness of this 
e lavtor is beyond seiious question and its biological importance is 
obvious. 
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The Roman numerals m the first two columns and the talues presented in paremhests are e\plained m Table 2 



rR\NK A nCACH, IR 


125 



FIGURE I 

PpRCENJAni OF IjrrrR Ci lani o at P\RTURiT[nN n'N Controis anh SuncRnuPs 
oi Series I and Series II 

CiosshntchecJ bais itpicsciit rhe performance of Senes 1 aiumalh, and solid 
bais show the aveiages for Senes II cases 

FIGURE 2 

Pl-RCFNTAOL 01- LlTTFR CoiLFCftD INTO ONI GrOUP AT PARTURITION DY CoN' 
IkOlS VND SUDHROUPS IN SERIES I AND SERIES II 
CiosshatLhcd and solid bais have rhe same significance as in Figure 1 

We find, by inspection of Table 4 and Figure 1, that all normal 
contiol animals in Senes I and II cleaned 100 pei cent of the litter 
upon delivery Fetal membranes wcie completely removed, placentae 
were devoured, and young were licked clean This tendency to care 
foi the new-boin voiing is decreased in the adult opeiatc gioup with 
a lesion involving only 1 to 9 per cent of the coitcx. As increasing 
amounts of coitical tissue are removed^ a larger and laiger per cent 
of the litter is left uncleaned , until females with more thnn 40 per 
cent of the neopall mm dcstioved clean only 29 per cent of the litter 
Tn tlie animals subjected to cortical operation during the first 30 
clays of life we find that small lesions of less than 10 pci cent are 
followed by little oi no loss in the cleaning tendency Animals in Sub- 
gioup II of Sciicb II clean 87 per cent of the litter With the excep- 
tion of the invcision shown in the average of Subgroup IV (30-39 
pel cent) we find in the records of the infant operates the same type 
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of idationship between cfTicicncv pcifoiinaiicc mhI si/.e of lesion 
as is present in the scores tjf the adult opciatcs. Tlie scvcriiv of the 
loss shows a iliicct rclatioudup to the amount of cortical tissue 
removed, 

Howevei, althouj'h infant opeiates, like tiiosc aninials opeiated in 
adulthood, show a icLitinnship hetween amount of tissue destiovud 
and extent of behavioi.d loss, this loss is much less tiiiukcd in the 
infant than in the adult opciatc i^ioup This siipciKuiiv of the 
infant aperates is picscnt in tour of the five subfrioiips I'ui thciiuoi c, 
It is clear that the extent of the infant operate supciioiitv incieascN 
with Incicasing si 2 &c of lesion, The supeiioritv of Senes II animals 
in Subgroup I is 13 poi cent; Subgroup II, 8 pei cent, Subgroup IV, 
22 pei cent, and Subgroup V, 26 pci cent, 

Figmc 1 illustiates this senes of iclationsliips quite cle.iilv In 
studying this hguie the following three functions should be carefully 
noted (^r) tlic subnormal performance of corticallv-opciiitcd gioups 
legaidless of the time of opciatioii, {If) the tendency shown in the sub' 
groups of both investigations for the severity of loss to bear a ducct 
relationship to the amount of coitical tissue icmovcd, and (^) the 
superiority of the infant opeiate gioup over the adult opciatcs, and 
the tendency fot the dcgice of this siipeiioiity to incicase with in- 
ci easing mzc of cortical lesion 

The normal prim i parous female gathers her new-born young into 
the nest cither during or at the completion of pailmition A 
cortical ly-opcratcd animal, in contrast, may leave sonic of the nciv- 
born young scattered about the cage flooi Table 4 and Figure 2 
show that the loss in this aspect of the maternal hehavioi pattern is 
comparable to that described foi the cleaning tendency. Without 
going into a detailed analysis of the icsults of this test we note the 
following facts: (n) Noimal conciols in both senes collect all young 
into the nest, (b) Opeiated gioups show subnoimal aveiagcs on this 
test (t) The degree of loss on the part of the cortical operate appeals 
to be definitely related to the size of lesion involved This holds 
true for both infant and adult opeiates, {{[) Tlie infant-opci «itc 
subgio'up avciagcs, while definitely below noimal pcifoimancc, tend 
to be superior to the avciagcs of the adult operate gioiips {<?) This 
superiority of the infant opciatcs becomes moic and more ni a ike cl as 
the size of the lesion mcicascs Figuic 2 illiistiatcs this gioup of 
functions. 

The fourth coUirnn of aveiages in "T^ablc 4 shows the average per 
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cent of litter alive upoa discover^' by tUe expeiLmcotei The control 
groups show a difterence of one per cent, indicating no essential 
variation m experimental stocks oi technique While there arc dif- 
feiences in the averages of the five subgioups for the two senes, we 
are inclined to believe that no genuine diftcicncc of function exists 
for this measure Most of the diffei cnees aie small and they aic not 
consistent in direction, three favoiing the adult opeiate animals (but 
showing an average supeiiority of only 6 6 per cent), one favoiing 
the infant operates by 43 per cent, and one being eqimL 

Tjie final column of avciages m Table 4 illustrates the tendency 
of all animals to cast their litteis in the daik half of the cage, In tlic 
scoiefc of controls and subgtoups foi Senes I we find no dilHciiltv of 
iiitciprctation Tlicie is a niaiked spiead of individual difieiences, 
but on the whole approximately thicc-fourths of the litteis of both 
control and operated animals aie cast on the dailc side of the cage 
Thcic IS no evidence that would lead us to postulate any effect of 
cortical lesions upon this function Opeiated animals witli very large 
lesions display approximately the same direction and dcgiee of 
picfeience as do controls and operates with sniallei lesions. 

In the lecoids of annnaJs in Senes II there appear scveial apparent 
ambiguities The equality of normals and opciates is less definite, and 
tlieie is a slight indication of an inferiority on the part of the cortically 
operated cases with legions exceeding 20 pei cent of the neopaUium, 

4 Retjieviug Activity 

The retrieving activity duiing the fiist test is icpicsented in Table 
5 T!'he iccoids of the two contiol gioups of noimal animals dis- 
play a rcinaikablc intra-gioup consistcncv which testifies to the con- 
stancy of the expciimcntal techniques heicin involved The avciage 
rctiieving time in numbei of minutes-pei-pup is relatively the same fni 
these two groups 

Tn considering the recoids of the suhgioiipi. ot operated cases we find 
ample evidence that coitical destiuctioii interfeics markedly with 
retrieving activity Theie aie a few inveisions in the icla tionslups 
between the iccords of contiols and the smallest-lcsion subgioups, 
but on the whole the supeiioiity of the noimals beems definitely 
cstnblislicd 

It IS evident, fiiithci, cspecmllv in the lecoidu ot tlic adult opciates, 
that as the size of the lesion iiici cases the speed and completeness of 
the letiieving activity dccicascs This direct lelationslup between 
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The Roman numerals in the first two column'' are explained in Table 2 VtIuC’ presented in iiarentheses in 
the second and last columns show the number of animals represented be the a\erages presented 
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the gencuil cfliciciicy of the icbponsc and the amoiuit of intact 
ncopallium is less tleail}'’ defined in the lecoids of the subgioups of 
infant operates Theie is indication that lesions exceeding^ 30 pei 
cent of the coitex aic followed bv an intcifcrencc moic maikcd th<in 
that occasioned by sinallei amouiiN of destiuction 

Let us next consider the compatibon between adult and infant 
opeiates In Subgioup I of both senes we find a supeiioiity in favor 
of the infant opeiates The consistence and magnitude ot this 
superlOlit^ ii> maiked, hut we have lepeatcdly emphasized the un- 
lehabilitv of this paiticulai intia-gioup companion because of the fact 
that a single case icpicscnta the pcifoimancc of the infant opeiatc 
gioup 

In Siibgioups II and III (with 10 to 19 and 20 to 29 pei cent 
coitical destruction icspectively) theie is little evidence of any 
reliable diftcience between the peifoimancc of adult and infant 
opeiates The situation changes when \vc considei those females 
With lesions of moie than 30 per cent of the cortex Heie we find a 
lather ptonoiinced diftciencc in favor of the animals subjected to 
partial decortication in infancy In Subgroup IV (30 to 39 per 
cent) the infant ojiciates establish their supciioiity in the first five 
minutes of the rctiieving test, and there, xftci the mtra-gioup diffcience 
inci eases in magnitude until at the completion of the test the adult 
operates have retiievcd only half as many young as have the intiint 
operate group 

The comparison between adult and infant operates subjected to 
destiuction of moie than +0 per cent of the cortex, while based upon 
relatively few cases, suppoits the evidence yielded in the foregoing 
compai isons of Subgioups IV In this, the largest-lesion group, we 
find rctiieving beginning eailiei, occuiiing moie lapidly, and con- 
tinuing until a higlici peicentagc of the young aie in the nest, in the 
scores of the infant operate gioup Aftei 2*1 liouis, the adult opeiates 
liavc letiievcd only 14 per cent of their young, whereas those females 
operated upon in infancy have retrieved 50 per cent 

The average retrieving time expiesscd m miiiutcs-pci-pup shows 
that infant operates aie decidedly super roi to adult opeiates wlicn the 
cortical lesions involved exceed 30 per cent ol the total neopallium 
As far as retrieving activity duiing the fiist test is conceincd we 
mav fliaw the following cnricliisions 

(^0 Coitical operations, tegaidless of the age at which they are 
performed, aie follow ed bv deciements in the speed and completeness 
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of retiievilig (If) The (Iccreiiient iiivolvcit appc.us to he somewhat 
piopoirional to the amount ol coitical tissue excised Lvideiicc for 
this piinciplc IS best found in tlie jecoid> of ,iniiii«ils opeiated in 
adulthood, but mav also he discerned in the aveiapjes of the infant 
operates, (c) The nbiinaU opeidtcd upon duiinji: the fiist M} ilavs nf 
life show less serious distuibaiicc in ictiievinK than do adult opuates, 
providing the coi tical lesions exceed 30 pei cent, 

5 Response to Envif onrncnf^il dmnffes 

The lesponsc of the cxpciinicntal animals to vaiious altcM.itions in 
the environment is shown in Table 6, Hcie arc represented the 
average percentages of v^ung mewed fiom undci the light, elect! ic 
fan, and electric hcatei 

Data dealing with icsponsc to the placing ot an clcctiic Light above 
the nest aie full of apparent conirndictiuns 'riicic a diilcicncc 
’ jn tlie 1 espouse of the two contiol gioiips The Series 11 controls 
nrove 11 per cent more voung than do noimal animals in Senes I 
However, m the records of the subgioups of opeialed animals \vl find 
a consistent reversal of this siipciioiity, with adult oparatt?s sliowiiig 
highei averages thioughout At the same time it is evident that, in 
the results of the fiist experimental ieiics, the usual infenoiitv of 
operates as compared to contiols is absent in this test Hcic the 
operated groups scoie consistently highci than the noimals. In the 
records of the infant operates, on the other hand, we find no such 
relationship Three subgroups of opciates move fewer young than 
the controls, one subgioiip equals the control average, and the 
largest-lesion subgioiip moves 20 per cent more young than the 
normals. 

Before inspecting the i espouse of controls and operates to the 
electric fan and. heater turned on the nest, it is important that we 
recognize the influence nf a powerful selective factor altecting these 
averages In both senes of experiments it was found that those 
opciated animals with large lesions took very little care of then litters, 
As a result the young of these females could not suivive, and upon 
the day of the electric fan test, the third day post-partuni, many of 
the lai gest-lcsion cases had lost all of thcii litters An animal whose 
young were dead was removed from the cxpeiiment,^ As a conse- 
quence of this liigh mortality among the litters nf operated females, 

In a later section "we shall discuss the eflect of giving fo'iter young to tliose 
animaJs whose origln;iI litters deed tiefare the completion of the expeiiinetlt 



TABLE 6 

Average Per Cent of Litter Moved from Under Light, Fan and Heater 
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tilt most iiie/Ticient motUcT'i w<iic .uti:(*m.itic,ill\ W4t‘<l(‘<l f)iir A 
*'survivnl-of-the-iittcst” pioct-'ss (tpeiatcd LOiUimiallv to eliminate those 
operated cases Avhicli wcic unable to adapt as ^vell as the uintinl 
animals Foi this leasoii the aveiaj^is picsentcd in 'I'aMe 6, iepi(‘- 
scnting icsponsc to fan and hcatci, .uc deceptive m tliat thev do not 
aecuiately show the evtent of tUe suhmuimilitv of opeiiitc p4i to nu- 
ances. 

If we consulci foi the moment the leuud of Sciies I subuioujis in 
the tail testj it is appaicnt tiiat all opciatc avciagcs (uith ihc excep- 
tion of that of Subgroup I) fall well hclow the scoic of the noinial 
controVsi Fuithermme, Suhgioups III and IV, hivvu\|T the Impest 
lesions, peiform even less efhcicntlj^ than do those opcintcs with smallci 
amounts of cortical dcstuictioii. In the avciagcs of Senes II gioups 
no such lehuionship is appaicnt Two tactois critci into this appaicnt 
equality between opcratcb and noimah (We except the records of 
Subgioups 1 and V since each icpicsciits tlie pci foi msuice of a single 
animal ) Firstly theic is some evidence pointiiip; to a difteicncc in the 
fan test as admniisteied in two scucs Conti ols in Senes II move 
17 per cent less of the littci than do normals m Senes I. Since 
^ different fcinb weic used and distances between fan and nest weie not 
accurately measuied, it is not impiobablc that the effects of the blast 
>veie less severe m Senes II than in the fiist investigation In the 
second place, we have seen m all data piescnicd thus i,\\ tliat the 
cortical operates in Sciics ll tend to appioach more nearly the noiiirs 
of their contiol group than do the adult opciatcd ca^es With the 
evidence at hand xve arc not justified in drawing any conclusions 
xMtb icspect to the lelativc perfoimanccs of contiols and operates in 
Senes II 

Cuisory inspection of the aveiages shou ing lC^ponsc to the clcctiic 
licater reveals two outstanding relationships, (fl) In Senes I, operated 
animals tend to make fewer i espouses than do contiols, and the 
reduction ill numbei of loung moved i> gi eater in the cnsc of the 
larger-lesion animals (ir) Infant operates peifoiin much more 
efliciently m this test than do those animals opciatcd in adultliood 
There IS in the averages of the two control groups some evidence foi 
difleicnce in the test as given in the two investigations, hut on the 
whole the supcrioiit/ of the infant operates is gicatci than tins possi- 
ble inequality of technique*? would lead one to expect 

Although present evidence reveals no diffcicncc in the response of 
operates and normals to fan and hcAtei as nieasurod in Scries II, it is to 
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be shown in a subsequent section of the expciimcnt<il lepoit chat 
opeiates do actually peifoim less efficicntlv tlmii the contiol gioup on 
botli of these tests If, m calculating the avciagcs foi coitical 
opciatcs, the scores of those females with fostei litteis aie included, a 
definite infeuoiitv to noimal peifoimaiice is at once appaicnt 

Data derived fioin the setond letiieviug test aie not pieseiitcd at 
this point hccaiise of the inadequacy ot the Sc lies I iccoids On the 
fifth day post-pai tuin, when this test was adininisteied, the ope in ted 
females ith laigc lesions had lost all of then litteis Accuidinglv 
the only compaiisons available in Sei les I lecoids me those between 
noiinals and opciatcs with veiv small amounts of cortical destiuction 
No significant differences weic found in these compaiisons Results 
of the second ictiicving test as administeicd duiiiig the second seiie^ 
will be picscnted Intci 


6 Suivival of Young 


We ha 
females, r 
of many f 

Average P 

Subgroup 

ve said that the neglect of young shown by some operated 
ind the seventy of seveial of tlic tests, lesultcd in the death 
)f the pups In Xablc 7 may be bccn the survival rccoids toi 

TABLE 7 

LR Cent of Litifr Surviving Upon Succcssivt Days Post-Partum 

Senes 

1 

Days post-pai turn 

2 3 4 

5 

Control 

1(36) 

96 

88 

69 

64 

56 

Control 

11(22) 

96 

94 

94 

87 

88 

I 

1(8) 

77 

75 

60 

52 

48 

I 

11(1) 

100 

too 

100 

100 

100 

TI 

1(15) 

76 

60 

47 

30 

29 

II 

11(9) 

85 

77 

61 

52 

52 

in 

1(14) 

80 

62 

46 

24 

18 

III 

11(24) 

75 

71 

64 

54 

52 

IV 

1(8) 

44 

22 

9 

8 

6 

IV 

11(14) 

88 

69 

60 

SS 

58 

V 

1(7) 

40 

12 

0 

0 

0 

V 

11(2) 

95 

56 

50 

4 

0 


The Roman numerals in the hrst two columns are explained in Table 2 
The values presented in parentheses in the second coluinn indir.iie the 
number of aniinals upon vvhich the following averages aie based 
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the young expicssed in terms of pu cent of tiic littci .\livc upon 
successive days post-pai tinu Tins t.ihlc shows the following dit- 
fcrcnccs, (/r) TJic contioU ui Senes U lost fewei vnunp; than dul the 
normal animals m the first senes 'fins fact is not lo he interpreted 
as evidence for a mme hardy stock m the one case, but is inoic 
probably a reflection of the diftcieiice in seveiity of fan and lieatei 
tests refened to above (Z>) In the iccoicK of Senes I it is plain that 
fL cortically operated animal loses nroic pups than i\ coiitiol casc» and 
It IS equallv evident that the lapiditv and extent of this lo'-s is cliicctlv 
related to the size of lesion iiivolvedr In tins seiic<? of coinpaiisons 
there is very little contiadiction, nrul the positions of tlic vauous 
subgioiips on the fifth day post-p<utuni show not a single invcision, 
all operates falling beluw the coiiiiol aveiagc, and subgioups follow- 
ing icgulaily in order of magnitude of lesion, (r) Animals subjected 
to cortical opciation in infancy show a definite infciioiitv tci contiols 
in this series of averages, With the uiiimpoitaiu exception of Sub- 
group I winch consists of a single case, all opcintcd gioups fall well 
below the normal gioup. The tendency foi infci loi of opciatcs to 
mciease with larger lesions is less maiked, if indeed it exists, in these 
data than m those denved from Senes I (d) Infant opciatcs lose 
fewer pups tlian adult opciatcs Tlic bupciiority of infant ovci 
adult operates is more marked in the largci-lesion subgioups. 

Comparative Effects of IBiLATERAt and Ukmeatdral Li<i»ioNs 

Series I yielded evidence indicating that iinilatcial cmtical lesions 
were followed by less marked abenations of the maternal bchavioi 
pattern titan were bilateral lesions of comparable magnitude The 
data from Senes II have been searched foi coiiiirmatoi v evidence 
It will be remembered that in his study of mfant-opeinted lats^ 
Tsang (8) found that the losses following infliction of unilateral 
lesions were much less severe than, those resulting fiom biLitcinl in- 
vasions of the neopalliiim. 

The operated cases in Senes II include eight unilatctal lesions 
Five of these unilateral lesions belong in Subgroup III, falling between 
20 and 29 per cent in extent For present purposes ic is sufficient to 
consider these five cases and forget tlic icmaining three unilateral 
lesions which are distributed in two othci subgioups. In Table 8 me 
pxes-ented comparisons between the unilatcial and bilatcial cases with 
lesions ranging fiom 20 to 29 per cent of the cortex The superiority 
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TABLE 8 

SiiowiVG Comparative Performances or Animals with Unilateral and 
B i] \ FERAL Lesions or Equal Extent 


'Lest involved 



Average foi 
bilateral 
lesion cases 

Avei age for 
unilateral 
lesion cases 

Moieital detached 

Dm s 

5 

28 

4 

on Slice ess we days 

pie- 

+ 

34 

34 

p) e-parttim 

pai tuni 

3 

36 

40 



2 

49 

49 



1 

53 

49 


Parturition 


68 

97 

Nest hit ill oit 

Da^ s 

5 

6 

0 

success we days 

pie- 

A- 

6 

0 

pre-paifum 

partum 

3 

6 

4 



2 

7 

1 3 



1 

9 

1 4 


Paidintion 


20 

3 5 

PaiiUi titoj! data 





Pci 

cent of litter cleaned 


7+ 

95 

Pei 

cent ot Inter collected 

84 

100 

First rctneviug 


Time 



test 

Per cent 

30 sec 

6 

6 


of 

1 mm 

8 

16 


litter 

5 min 

30 

76 


1 etrievecl 

30 min 

44 

91 



1 hr 

65 

100 



3 hrs 

74 

100 



12 hrs 

82 

100 



2+ hrs 

8S 

100 

Average minutes per pup 

150 

5 

Pei cciiiaoe of 

Days 

1 

78 

98 

liftei sitr^vwing 

post- 

2 

68 

98 


partum 

3 

59 

98 



4 

48 

87 



5 

45 

87 


ot the atiimeils with unilRtenil ovci those with bikteinl lesions is 
maiked and unvarying-. These findingSj when combined with those 
of Seiics I, justify the conclusion that uiiilatcial cortical lesions pro- 
duce a nnich less maikcd effect upon the pcifoimancc of the mateinal 
behavior pattern tluin do operations invading both hemispheres of the 
biain. 
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SupURioRiTY OP Infant Ofurvifs \s \ I*uNciroN oi rjti- or 
Cortical Llsion Ik\olvid 

Hiioiighout our consideaation of the iclativc cltecLs of coiticail 
opeiations peifonned in iiifancv and in atliilthood we h.wo ol)soivo<l 
that the infant opciatcs aic geneiallv siipciioi to adult opci.itcs, and 
fuithci, it has fiequently been noted cluit this supciiuutv is inoic 
marked in those subgroups -with laigci lesions To clniify thm rcla^ 
tionship between degree of supeuontv of infant opcsivlcs and s\zc 
of coitical lesion Table 9 hab been picpaicd In this table aic 
picsented the results of those tests in n Inch the Jnfdrit opeiates scoicd 
definitely higher than the adult opcintes The scoics of tiie adult 
opciatcs on each such test aic pic=?cntcd «as per cent of the infant 
operate scores on the same test Tn pi ovule an easy method of 
estimating the degree to which any iiuiii-gioup diltcrciice is due to 
varvmg e'tpenmental techniques the scores of the control gunip in 
Senes I are expressed in teims of then pci cent of the Senes 11 contioj 
SCO! es 

The first column in Table 9 sliows this icLitionship between the 
two contiol groups. Upon the fifth dav prc-paituin the controls 
III Sciicb I detached 102 pci cent as much papci as did tlie second 
contiol gioup. On the day of partinitjon, the ^coic of tlic Senes I 
controls is 101 per cent of the score of the normals m Senes II 'iMiis 
diffeience is negligible when compaicd to the iccord of Subgioup V, 
whcie adult opeiates detached onlv 42 pet cent of the amount taken 
down by infant opciatcs on the dav of paituiition 

Thioughout this senes of conipaiisoiis a figure of 100 pei cent 
indicntcs pautv between the two gioiips These data tell us nothing 
wliatsoevei about the absolute diffei cnees between the vmious gioiip^ 
Fm example, a score of 100 per cent mav mean that both infant and 
adult opeiates built a 1 0 nest, oi it may just as acciiiatch^ designate a 
3 0 nest The only thing that the 100 pei cent figuie means is, that 
whatever nest was huilt, the semes of adult and infant opeiates weie 
equal In those instances wlicic a zcio scoic is iiivolvetl no attempt 
has been made to lepicscnt the intia-gioiip difl-erciicc m teims nf 
percentages, but the absolute scoic foi both gioiips is piescnted. 

With this explanation of Table 9 in mmd let us examine tiie figiucs 
given ^Mth a view to dcteiniining any possible diffci cnees in the 
siipciioiity of vaiious infant opciatc groups 

In the pre-parturient activit}^ of detaching papei strips the infant 
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gcrieiallv supciioi, as shown bv the majoutv of per- 
mg well below the 100 ]jei cent mailc In eon si tic t mg 
on the tlav of paiturition, wc lind that thcic is Little 
the lecoicls of the two mvestigatioris until wc come to 
pcifoim.iiice of Subgioups IV and V Heic it is evident 
of 30 to 30 pci cent bungs the peifoimancc of the adult 
vn to 80 pel cent of the intaiit opeiate level Lesions 
^ pel cent of total coitical aica lesult in even moie inailced 
^ adult opeiatcs Thus it Avould appear that the 
f infant opciates is confined to those animals with lesmns 
1 30 pei cent, and that, on the whole, lesions of 40 pei 
Cl are ptopoi tionatclv mnie sctious than those faltiiig 
and 39 pei cent. 

tion of the compaiativc giades of nest> built by adult and 
cs shows, bi lefl}'^, that adult opciatcs dedrutelv tend to be 
infant opeiatcs, and that this infetioiit}' giovis inoi e 
IS one consideis the laigci-lcsion gioups Adult opciates 
0 to 39 pel cent of the coitcx destiovcd build only 30 
good nests as do infant opeiatcs with lesions of similai 
the lesion consideied is gieatei than 40 pei cent, tlie 
' peifoimance drops to 5 pei cent of that of the Senes II 
itrol gioups differ only slightly on this test 
s a giaphic i epresentation of one set of values given in 
Wing the suivivnl lecoids of the htteis It is nnpoitaiit 
t the diffeiences hei cm shown aic not absolute, but 
le fact tliat the 40 to 49 per cent lesion gioup falls lowest 
the adult opeiatc inferiority in this subgioup is inoie 
ban in those with smaller lesions It can he seen that in 
itions tlicte is only one inveision of the lelationships of 
nd this leveisal involves Subgioup I which includes 
nt operate 'i'lie fact that contiols in Sciics I fail below 
le second seiies lias been dealt with in oui discussion of 

nted 111 Table 9 and Figiiie 3 appeal to justify the follow- 
n Theic exists a constant tcridencv toi animals opciatcd 
a scoie liigliei than atiult opciates upon oui tests of 
avioi , and, in those case^ whcie this tendency is at all 
le supciioiity of infant ovci adult opciates tends to he 
artional to the magnitude of the coitical lesion involved. 
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PERCEMT 

SURVIVING 



riGURE: 3 


SURVIVAT IIeCORDS 01 LlFTERh OI- CoK'TROL.S AMD SuntROlJt'S 

Sciies 1 averdges arc ex:pre&scd in teirns of peicema{»c of Series II avcragci 
Foi detailed explanation sec text 


Comparison bctwcen the Ktflcts or Cortical Operations 
Perform TD at 30 Days or Aor and Those Made During 
THE First 8 Days oi Life 

Fifty of the cortical opeiations peifoiniecl in Sciics II weic made 
upon animals 30 clays of age Thiee females Aveie operated at: 8 days 
of age, and one was paitially clecoiticated within a few houis after 
biith, AcUiallv many more opeiations weie pcitouucd on vciy 
young animals, but these font cases weic the only individuals to 
survive and bear litters 

In Tabic lU are piesented compausous between tl\c avciages of the 
30'C^ay operates and those four cases subjected to ccutiral invasion 
within the first 8 days of life The avciagc coiticnl lesion is coni- 
parable as can be seen from the table Tlic guide of nests built by 
the two groups docs not differ to any c\tcnt. Pciccntage of httcr 
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TABLE 10 

\Tr“ ."’•Tn . ^.A. 


Test involved 


Average for 
30-day operates 

Average for 
earlier operatei 

Numb Cl oj cases 


50 

4 

A^cuige con teal lestou 


26 31- 

24 58 

Material dctacbctl upon 
successifue days pi e- 

Do vs 

5 

24 

5 

pnrtuvi 

4 

28 

8 


3 

32 

17 


2 

39 

34 


1 

65 

51 


Parnirition 

79 

90 


l^csis htiill OH 
file CCS St VC days 

Days 

5 

36 

00 

p} c~pai til in 

4 

47 

00 


3 

50 

03 


2 

68 

SO 


1 

1 20 

1 00 


Parturition 

2 50 

2 25 


Paifuriliou data 

Per cent of Inter 
Cleaned 
Collected 

SS 

84 


81 

75 

Response io 

Per cent litter 




euvirofi menial 

moved from 




chiiiiijes 

Light 

16 


25 


Fan 

62 


60 


Heater 

100 


100 

Fiisi Reh fcvjiio 

Time 




test 



Per cent 





litter 





retrieved 



30 sec 

2 


3 


1 min 

6 


18 


5 min 

32 


56 


10 mm 

48 


56 


30 min 

67 


56 


1 hr 

71 


81 


3 hrs 

80 


81 


12 hrs 

82 


81 


24 hrs 

86 


81 

Average mm 

per inijj 

88 


96 

Per ffut Inter 

Days 




surviving on 

1 

84 


SI 

successive days 

2 

74 


75 

post-partuin 

3 

64 


75 


4 

54 


75 


5 

53 


75 
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cktined ami collected is sIiL^uly highci ni the case o^ tlie 30-day 
operates No coiisibteiic cliftcicncc is seen In the t espouses of the 
tw groups to light, fan, and heatci In the Hist len levmg test the 
pci foj malice of tlic 30-day opciatcs is comparable to that of the 
younger operates. Smvival iccoids ot littcis aie sli'p;litly better in 
the case of the very young opeiates. These data du not justify any 
conclusions with regard to possible dthcienccs ni the eltcct of opera- 
tioni at 30 days of age and those peifoiined nuidi earlici 

E r F isci s OF S u Hs rr 1 u r I no Fosi c r Li ft j: r s 

In oLii discussion of experimental methods foi Senes II it was 
stated that when a female lost her own liitei, tliiough failute to 
caie fm the \ming, bhe wah giMCn a foster httei ami subjected to the 
icmaindci of the expci imental test sciies In Scues I this substitution 
of fostei litters was not made, and as a conseqiicncc the diftcienccs 
between operated and control animals became sinallet in the l.itci 
tests. 

It was oui opinion duiing the conduction of Series I that the actual 
diffei cnees between opeiatcii and contiols wcic just as pinnounccd 
in the fan test, the heatei test, and the second rctiicving test, as they 
weie in those tests occuiiing duiing the 36 oi 48 houis immediately 
following paitiirldon. Unfortunately, howcyci, oui data did not 
show this continued infciioiity, because the woist Ctases wcic auto- 
matically eliminated when thcii littcis died To test tiic accuiacy 
of our prediction that the infeiioiity of the opciates would have been 
just as marked in latci test^, if the entire opeiate gioujr could liavc 
been Gained thioiigh, we vaiied the pioceduic in the piescrit series 
and substituted fostei litters 

The results of this suhstitution may he seen in Table I I wheie out 
predictions aic shown to have been accuiatc Substitution occuiicd 
only in Subgioups II, III, and IV The two extreme groups aic not 
considered because they are so small. In these three subgroups the 
score made by animals which kept at least a pait of their oiiginal 
litter alive throughout the tests is given in the column lieaded 0 In 
the adjacent column^ headed O-j-F, arc presented the aver age pci- 
foiinanccs of all females, both those with then own littcis and those 
with fostei young 

It is at once clearly seen that in all cases the group scoic is dcfiiiitclv 
lowcied hv the inclusion of those cases winch pcifoimed with fostei 
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TABLE U 

Showing the Ciiancfs in Average PERKORMANcr of Three Subgroups whckt 
Scores or those Cases with Foster Ltiters arc Inci udfd in the Means 


Test 

involved 


O 

II 

O-l-F 

Siibgioiip 

HI 

O O + F 

O 

IV 

O + F 

Resj^onsc io 

Per cent 







e7i<vu on mental 

moved from 







changes 

Light 

25 

22 

7 

5 

31 

28 


Fan 

50 

36 

71 

52 

60 

52 


Heat 

100 

R6 

100 

80 

lOO 

8^ 

Second 

Time 







i eti \ev\iig 

30 sec 

S 

4 

8 

7 

4 

4 

test 

I min, 

10 

13 

IS 

12 

16 

12 

Per cent 

5 mm 

61 

49 

47 

39 

47 

36 

retrieved 

10 min 

92 

71 

S3 

47 

56 

44 

after start 

30 nun 

92 

71 

63 

57 

66 

52 

of test 

1 111 

97 

30 

79 

65 

92 

73 


3 his, 

97 

81 

82 

68 

97 

80 


12 hrs 

100 

83 

34 

75 

93 

90 


24 his 

100 

96 

88 

79 

98 

91 

Average minutes per pup 

1+ 

69 

118 

143 

41 

128 


ITncler the columns headed O are given averages deilved from performance 
ot females with then* oi igmal litters Under columns headed 0-fF are 
given averages deiived from pcifoimance of all females, those with oricmnl 
ana those with fostei litters 


litteis. In otl»ei woids, those motliets that lost then own voutig 
were defimteh mfeaioi to the othet cases, and should be included to 
show the true difference between opeiates and contiols 

Table II biings out one moie impoitant point If we compare 
the peiformancc of the vaiious opciated subgroups with foster 
littei cases included, with contiol averages, we find that differences 
between operates and controls are more niaiked. The lesponse to 
the hcatci test is a case in point It will be icmcmbcicd that in Table 
6 the noimals m Senes II were shown to have moved 96 pei cent 
of then httcis from undci the hcatei, whereas all opeiatcd sub- 
groups moved 100 pei cent of then voung. These data miglit lend one 
to conclude that coitical opeiation lias no effect upon this pai ticulai 
tendency to move the voung to a pioteclcd position If, however, we 
considei the iccoids of operated subgioups witli fostei littei cases in- 
cluded, vv'C find that the three subgioups included in Table 11 show 
a subnoimal performance in this test Similai compaiisons can be 
made for all otliei tests represented in this table. 
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1, Setund Rttni'viru/ Test 

Wc iiRve C-XplaiJied the diHicultich picvcnrinj^ the coniptii]>oti of 
Te&ults of the <iccQnd retucvmg test in Scricb I and II At thjb p«)int 
’we mav biiefly conbulcr the lesiilts cjf the test as \rivcn to Sciics IT 
animals onlv T"he data Katheied in Lonnection tins test ns 

3;wcrv to Subgvoiips 1I> III aiul IV aie \ncseiitcd iu 'i able 1 1* C<uiLinl 
iemaleb retrieve moic pups and ictiieve them moic rapid I V than do 
comcallv opciated cases Tlicic is a sliglit tendency foi the degree 
of loss in vctTieving activity to he eonel.itecl with site ot uutical 
lesion Annuals with fiom 1 to 9 pei cent coi ncal Jestiuction ictJieve 
all young Removal of more than 40 per cent of the coitc\. icsvdts in 
coiTipletc lobs of Tttncvmi!: activity in the bccoiid test 

In giving this teji^t the nest was dcsttoyccf Recnids of the* re- 
builHing of nests icvcal that noimal controls and those females with 
less than 20 pci cent cojtical invasion rehuild without fail I.esions 
of from 20 to 39 per cent aic folloivcd hv a slight loss in the tendency 
to rebuild the destroyed nest, females with ioitic.il destrnction 
between these two Imuts rebuild only 90 pci cent of tlieir nc^t^ '^Phe 
choice of the site foi the new nest seems to he aflectctl hv paiti.il 
decortication Fifiy-scvcii per cent of the ichudt nests of control 
animals aie constructed at new ncst-sites Of the opomtetl females 
who rebuilt their nests, an average of 36 pci cent chose new ncst- 
sites, and 64 per cent icbnilt at the old location 

Effects of SuiicoimcAL Lfsions 

Careful inspection of cross sections of the opciated biams levCcded 
that 13 Jiiiiiuals sufteied no injury to the bubcortc\ Siihcoitical 
lesions inflicted may be classified as follows, (a) The doisal con- 
vexities of the liippocampal lobes were destroyed in 22 animals {/>) 
Relatively minor invasions of the anterior-dorsal extremities of tlic 
stnutuiTi occurred m 9 cases (<:) Thalamic nuclei wcie invaded in 2 
brains (d) Injury to the optic tiact and latcial geniculate nuclei was 
revealed in 2 cases, (e) Degeneration of the supciioi colliculus 
occurred m 3 cases. 

1 he behavioral records of annrials with lesions to the hippocaiupus 
have not been compiled All studies designed to determine the 
function of these areas of the rat hi am linvc shown that lesions tc) the 
hippocampvis pioducc no wiuptoms otlici than those resulting from 
removal of the over! v mg cortical mass 
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The records oi the nine animals \vith small invasions of the stnatum 
have been studied and coinpaied to those of nine other cases showing 
comparable cortical lesions but lacking any iiijinv to tlie subcoitcx. 
The average cortical lesion of the striatum cases is 4 pet cent large i 
than that of the purely cortical operates In the compaiibons of thei*e 
two groups theie is some evidence pointing to a moic efficient per- 
formance on the part of the animals without lesions to the striatum 
Females with slight lesions to the stnatum scoie lowei than the 
cortical contiols on the following tests percentage of young cleaned 
at parturition, percentage of young collected at paituiition, per- 
centage moved from heater, peiccntagc moved fiom fan, and percent- 
age of young surviving all tests The difteienccs involved aie slight, 
and before any definite conclusions can be diawn it is necessary to 
know a great deal about the maternal behavior of females with 
large stnatum lesions 


Theoretical Discussion 

The observation that coitical opeiation in infancy is less detrimental 
to the performance of the niiiteinal behavior pattern than simiJai 
decortication occurring in adult life has been made icpeatedly in oiii 
consideration of experimental results The intci pietation of this 
superiority, while it offeis oppoitunity foi numeious stnnulating 
speculations, is exceedingly difficult 

The possibility of nci vous legenciation in the injuied infant brain 
may safely be disregaided Such rcgiowtli has \et to be demon- 
strated and all evidence is against its occuircnce Histological ex- 
amination of all operated brams yields no evidence foi leplacement of 
injured tissue Present results aic based upon uieasuiement of de- 
struction taken from the adult brain Had any destioyed tissue been 
replaced by regcneiation oui results would remain unaffected because 
in sucli a case the pioportinn between noimal and exci'^ed tissue would 
have been altered before our measurements weic made 

The theory of diiischisis in i elation to In a in injuiics, advanced bv 
von Monokow, might be bi ought to hear upon the evidence yielded 
from this expeiimcnt There is, possibly, some ‘‘long-time effect” 
of cortical operation which pcisists seveial months after the injui)^ 
and consequently affects the pcifoiniancc of animais tested within a 
few weeks aftei they aie subjected to partial decortication If such 
lb the case we may assuinc that a part oi al! of the diaschisis is dis- 
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pelled bcfoie the infant opcratL ib tested fui iiiatcinal bcluiMoi How- 
ever, LasMev and othets have paid especial attention to the pos- 
sibility oi diascliibis in connection with studies of coi tical tuiiction in 
the rat, and it has been found that the iccovcm shown I I- d.ivs atiei 
operation is as neaily complete as that levcalcd at ariv latei time 

In an attempt to explain experimental findinf^s siinilai to tliosc 
presented in tins lepoit Tsaiig (8) offers tlic following intci pietation • 

Wiili Lxtensive loss of cerebral tissue, a young biani, by vutue 
of Its high plasticity, reconditions the residual parts tor the 
extra-ordinary integrative duties winch arc otherwise not re- 
quired of them (p 242) By virtue of high plasticity of In- 
fant biam tissue the general nnd facilitativc forces in the intact 
parts are promptly organized into dynamic pattcins to meet 
environmental demands In the light of previous studies, this 
orgunUation is achieved rather m terms of relations nnd ratios, 
of excitations in the diffcicnt parts, the specilic locality of paits 
nintterB little (p 243) 

Interpretations such as the above may be applicable to piesciu 
findings, but until more experimental cvidcnte is available out Intei- 
p rotation of lesults must be extrciiicl)^ tentative \Vc picfcr to defci 
interpretation of our own results until sub-equent investigations, now 
under way, aic completed. 

Summary 

The present mvcstigaLioii is the second in an cxpciiniciual scries 
dealing with the neurological coi relates of innate behavior In tlic 
first investigation piimipaious females subjected to coi tical opeiationv 
at lOO days of age weie given a series of tests of m«iteinal behavior 
III this, the second investigation, 54 females were cortically opci ated at 
ages ranging fiom 1 to 30 days At 100 days of age the females wcie 
impregnated and subjected to the same tests used in Scries I, 

Because the two investigations were conducted m different labora- 
tories and with diffcient stocks of animals a control gioup of 23 
normals was included in all tests 

Experimental findings appear to justify the following conclusions 

1, Animals opetuted in infancy and those subjected to partial 
decortication in adulthood tend to he inferior to noinial females on 
tests of maternal behavior. 

2 The degree of inferiority of cortical operates shows a direct 
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lelationship to the extent of the lesion, laiger lesions producing more 
scveic losses than, smaller invasions of the neopallium 

3 The loss involved appeals to be in the abilitv tu integrate 
discrete behavioi units into a unified whole. Many opeiated females, 
for example, cairy young about the cage as actively as do normals, 
but they do not cany them to a common eorner or to the nest* 

4. Animals opeiated upon ui infancy aie superior to those opeiated 
in adulthood in the majoiitv of cases Infant operates do not equal 
contiol performances but usually exceed the noimal of the adult 
opciatcs. 

5. Tile extent of the infant operate superiority appears to be 
related to the amount of cortical tissue destroyed. As the size of 
lesion inci eases, the degi ee of superiority of infants over adults glows 
largei 

6 No evidence for an unequal functioning of cortical areas is 
found. 

7 The effects of unilatcial invasion of the coitcx ate less scveic 
than those of bilateral destruction, even thougli the total amount of 
tissue excised is the same in both cases. 

8 There is slight evidence indicating that the striatum may con- 
tribute to the medration of tlie pattern of maternal behavior 

No thcoietical mteiprctation of experimental findings is presented 
The need for furthet investigation of the general problem is stressed 
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This IS a fuithci lepoit upon the development of female twins 
bom Tanuaiv 19, 1932, and tcaicd iti the experimenter's home 
fiom Febiuaiy 22, 1932, until Maicli 22, 1933 Pievioiis teports 
upon the outcome of this investii^ation have dealt witli the establisli- 
ment of social simliriir (2), the eftect of icstricted practice t^pon 
leaching, sitting, and ^standing (3), and the latcinhty of function 
in the subjects (4) The present lepoit deals chiefly with the latc 
of development of bchavioi duiing the period when the eilviroti- 
mcntal conditions of the subjects wcie most severely lestncted, 
namely, the flist seven lunar months (ending on day 192) Later 
development is tieated foi the sake of completeness, but It is of 
less inteiest as it occuired unrlci ciicumstances which moie nearly 
appioximated Ameucan family life 

The circumstances ot the twins fioni the beginning of the expei i- 
ment to the end of the seventh lunai month were in biief as fol- 
lows The sole care of the infants was exercised by Mrs Dennis 
and myself They wcic fed on a lactic acid cows milk foimula pie- 
paicd foi us by the Univeisity of Vngmia Hospital Feedings, wcie 
appioximately at 4-hoiiT inteivals A daily bath was given in a small 
tub in the niiiseij'' and a daily sun bath was given hefoic an open 
Window. 

The subjects wcic kept in individual Kiddie Koops, and were 
ah\ays placed in the supine position The Kiddie Koops weic 
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separated by rin opaque sciceii 7^Iic siibjcL.t> uerc taken fiom thcii 
cubs only for feeding, bathing, cleaning, and dicssing, and for n 
few experiments They ^\eic taken from llien luirsciy inniii only 
foi monthly medical examinations at the nearby liospital. No one 
cnteicd the nuiscij^ unless <icci)mpaiiicd by one of the experimenters. 
Tile infants \ycic not pioppcd up in a scmi-sittiiig position and no 
tors were given them. Only tree-tops and the sky were visible from 
the windows of the room, and no pictmes oi muiois weic hung 
on the walls The nursery contained a minimuni of furnishings, 

We did not smile at the subjects noi did we speak to them, romp 
with them, or tickle them except as these actions occasionally were 
incorpoiated into loutme expciiments We talked to cacii other 
when 111 the nursery but did not diicct oui remaiks to the infants 
We did not punish the subjects for any act on thcii part, and we 
tiled to avoid rewarding them for any act, eithci by piaisc, pat- 
ting, or special attentiveness However, when cithci infant cried 
insistently, we entered the looin and collected whatever condition 
seemed to be the cause of the ciy We did not adhere rigidly to 
the feeding schedule If cithci infant seemed quite hungry before 
the usual hour, she was fed; and on the other hand neither infant 
was ordinal ily awakened if she was asleep at the usual hour for 
feeding, 

Additional details with icspect to the caic of the infants will be 
found in pievious reports (2, 3, 4), 

Notes on the. behavior of the infants wete taken each time we 
entered the room, which we did on the average about 12 times 
per day. 

While some of the restrictions just outlined may seem ext i erne, 
it must be borne in mind that they weie applied during the first 
seven lunar months when infants are awake but little longei tlian 
IS required for feeding, bathing, and dressing. Beyond the seven 
months’ pciiod, the restrictions upon motor piacticc and upon social 
stiTnul atioii weie abandoned one by one. The icstrictions were 
removed not because of any restiveness on the p.n t of the subjects 
nor because any detrimental effects were app.iient, but because 
the imposition of such conditions is a novel one in child j)sycIiologv 
and it was felt that a prolonged experiment of tlii'? chiiiactci should 
not be undeitaken until after the effects of a shoit period of ic- 
^triction had been demonstrated 
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The stnngcnt conditions ot the fiist seven months were subse- 
lUiciitly altered as follows. 

rn 'ind occasionally 

to romp and play with them The subjects' m.tlal .oactions to such 
belmvioi weic of couise recorded. 

Beginning svith day 254, the infants weic often placed pione on 
qmlted pads on thq floor for periods of five to tlinty minutes daily 
Piactice in maintaining the sitting posture was begun on days 262 
and 263 as lepoitcd eailicr (3). Placing the subjects in high chans 
was sta.ted on day 300, and rattles, the only toys which wcie pre- 
sented to them, weie intioduced on day 341. Tiainmg in stand- 
mg with suppoit fust occuiicd on day 364 (3) Du.ing the final 
month of the cxpeiiment the infants sveie intioduced to a variety 
o new conditions, and their enviionment was no longci of a de- 
c^^dcdly icstricted sort Ploviever, even at the close of the expenment 
the majoiity of their waking houis were spent in the cubs 


Behwioral Development 

^ lecently compiled the developmental 

iccoids of 40 subjects of baby biographies (6) The icadci is rc- 
teried to the oiigmal publication foi definitions of the items of 
behnvioi, as they are too long to wairant lepetition in tull 

In Figuie 1 the notations along the left maigm are short descilp- 
tions of the behavioi items The hoiizontal line opposite each nota- 
tion indicates the .age langc during which tins item made its appear- 
ance 111 the biogiaplnes and the short vertical whidi cuts each 
hoiizontal line indicates the median age foi the appeal ance of 
that Item Tlie figmes at the left of the chart indicate the numbci 
o reports of each item All of the infants whose recotds aic on 
this chart Mcie iksciibed .as healthy and of noimal intelligence, and 
none was vciy unusual in the amount of tiaming winch was given 
it Since less than 40 tecoids, and m some c.-ises only 10 lecords, 
are lepieseiued foi each item, it is altogctlici likely that the ranges 
here repicscnted are too naiiow. 

The elides and tiiangles show the ages at which each of oui 
siihiects fiist peifoimed the items listed on the chart The ciiclcs 
indicate the rccoids of the Inigci tsvin, named Rev, and the tiiangles 
the lecoids of Del, the smallei of the tuo A few items show no 
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I Flxnta PSflP object 2L 

5 StaTt at atyw?\tl 15 

3. Follovf ooving objoot 17 

4 , Hand to mouth 15 

5 Head folloTra object 13 

6. Tears 12 

7, 6mile at poraoii 20 

0, Ilond up, supine 11 

9- Fljmte distant object 15 

10^ Vocalize vowel 16 

II Omsp oblnata 16 

12^ Cheat up, prone 9 

13, Visual blink 1^ 

14 , Vocelize to parson 11 

15 Laugh 24 

16 Balance heud 9 

17 Vocalise Byllable 

la Cry at sound 17 

19 Turn toFQrd sound 19 

2Q Hursing Ijnhibltfld 1'^ 

21 Objeob to cnouih 19 

S‘2 , FTaicb own hand 19 

23 Play with OTTi hands 13 

24, Stare at etranger 16 

25 Sib ahen plopped 13 

26 Cheat up, supine 10 

07 , Vocalise two ayllables 13 
20, Cry at atmoger il 

29 , Oran lO 

30 Vlauftlly dlreoteJ reaching SG 
3L Pull bo- silting 12 

32, Grasp orn fooi 14 

3S Drop or thron object l2 

34 Supine to prone 0 

35 Cry at loos of toy 10 

36 Duplicated syllable 11 

3?. Toes bo mouth 13 

39, Grasp person's face 13 

39, 811 alone i*2 

40, P*.t| beat, or strike I 4 

41 Roll acvoral feat L3 

4-? Il±BO to aitbing 10 

4 3 Pull to kneeling IQ 

44 Sband holding rumibire 11 

45 , Creep 2i 

46, Tffllk holding fumituro 19 

47 IhiH to atanding 25 

48, Walk whan lad 14 

49 Stand a lane IG 

so Few stops alone 25 


Ago In Rocko 

1 7 13 19 31 57 43 49 55 6L 

O 


67 7S 




FIGURE I 


records foi oiii subjects because in these lespects failed to make 
observations compaiable to the biop;iaplncal lepoits 

By Teferiiiig to the cliai t, it will be seen that ^vlth icspcct to 
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the Items whose iippci Jim.ts appear within the fust seven liiiuii 
months the twin subjects with few exceptions fall within tlie age 
range of child, cn wit!, normal enviionments In the uppe, half 
o the chait, the Items in tthich the subjects fall beyond the langc 
of the compauson subjects ate chiefly the Hist th.ec items, which 
occui at sue], an early age that it seems unlikely that the leta.datinn 
0 the twins was due to the expciiment It seems moie likely 
tiat this may have been due to the pool mitiitional condition of 
the infants when we leccivecl them. Aside from the fiist thiee 
Items, the only other apparent retardations among the items which 
oidinar^' appeal within the fiist seven months occur in Rev’s case 
only They aie head up, supine," “object to mouth," and “vocali/e 
tVQ syllables In none of these cases is Ucy more than tsvo weeks 
beyond the uppei range of the hiog.aphical subjects, and since 
records ate available in some instances foi less than 20 infants, thcie 
IS a strong likelihood that the ranges here shown a,e too narrow 
It IS concluded thcicfoic that the rccoids of oui subjects within the 
fust seven months aie not distinguishable fiom those of the childien 
whobe iccoidi hnve been kept by biographcis 

A similar conclusion is leached if instead of the biogiaphical data, 
Shulevs iccent data (7) ate used for comparison Shiiley followed 
a luimbci of children through the first two yeais of life, obtaining 
a longitudinal lecord of behavioial development We liave selected 
from hei tables those behavioi items which do not involve special 
tests, and hence which aic compaiablc to oiii ohsei vational account 
of development These aie shown in Figure 2, rvhich is const, ucted 
in the same way as Figiiie 1 In respect to the 14 items in this 
chart whose uppei ranges fall within the fiist seven luna, months, 
oui subjects’ only retaidation is a onc-week delay ,n “stauled by 
sound” on the part of Rev 

Such comparisons nic of course not ideal, as the diffeient sets of 
data rveic gathcicd bv diAeiem people and in somewhat diffeient 
ways Ncvcithelfss, it is believed that they are suflicient to show 
clcarlv tliat no stiiking abiioimalities of development occmied dui- 
ing the pciiod when the eiiviionmcnt of the subjects of the cxpeii- 
ment was highly icstricted 

It IS of com sc i|iiitc possible that had conditions been normal our 
subjects might have developed any one of the items at an age clif- 
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Cajea 

1 Het.d upj pPoBe 28 

2 Stop erring rh-en taken »9 

3, KoiLca objact 18 

4, St&rllfid bf sound 19 

5 1 SolLe at parson 22 

8 Babble nheii taliced to 20 
7 Chaat upi pron-o 22 

B Ploy wiib hands 22 

9. Lnngti ftlaud 72 

10 Rpftognl*.© s-tTinger 14 
n, AdittSt for llfklne 19 
1? Ploy with object 21 

19 llani] or cbjeoi bo loo'ikh Pi 
IJ MjsU InUblls 19 

IS Plt»y 1 063 91 

1-e, Roll IQ 

17 Sit alone one slmite 90 
IB Soifio progreea prone 17 

19 Slend holding fumitire 22 

20 Creep 22 

21 » TTaLc nhan led 21 

22 Walls holding furniture 10 
2a Pull to sUnd 17 

24 Stand alons fil 

25 Walk alene SI 

MOUKi: 2 

/cjc/n fioni that at which it actual!}' appccu eJ TJut djitci- 

ences iii behavioi may have been induced by the cxpeiimcnt, thcic 
IS no intent to den}'', and no means to piove oi dispiovc But it 
must be concluded that whatever the cftccts of the expeiiincnt jnav 
hni G been, they were not sufficient to foicc our subjects beyond the 
range of infants reared under normal conditions. 

Aftei the seventh lunar month, the subjects show some iccoids 
beyond the larige i>f the compaiison cases The responses in whicli 
ictaidation is gieatest aie visually diiectcd i caching, sitting alone, 
and standing with suppoit, and these retardations have been shown 
in a previous repo-it (3) to be due piobably to icstiictcd oppor- 
tunities foi practice It should be emphasized hcjc, as it lias been 
m the pieviQus public tat ion, that although these i espouses wcic 
absent when first tested foi at ages bevond the noiinnl limit, yet 
each of tliem was ratliei pioiiiptly cstahlislied ithout cxamjile and 
without rewaid when opportunities foi pi.ieticc weie piovidi’d Tt 
seems reasonable to suppose thciofoic that the lack of in^tiiicliori 
and of socially adituiiistercd lewaids was not ic'.ponsiblc foi these 




VVVYNl' DliNNIS 


155 


retardations, but lathei that they wcie due to the lack of self- 
cliiectcd piactice. 

It IS iiccessaiv to comment on the peifotmance of each of om 
subjects in icspect to the last eight items of Figme I and the coi- 
lesponding Items of Figute 2. all of whicli axe locomotoi in charac- 
tei. In all of these lesponscs Rey is iicai or just beyond the upper 
limit of the contiol cases She is so ncai the uppei extieme, how- 
cvci and the mnnbei of contiol cases is so small, that it is unceitain 
whethei the combined lestiiction of piactice and restiiction of social 
stimulation had any effect upon these items Any influence of the 
expciiment upon Rey’s locomotion becomes doubtful when we widen 
our san\plin|^ of noimal childien The upper langes of Shirley's 
study aic slightly beyond the hingiaphical langes, and Rey's iccoid is 
m many icspccts indistinguishable fiom the slowest of Sliiilcy’s 
cases, ivho of couise weie not (Icpiivcd oi social cncoiiiagemcnt oi 
piactice. (This fact is not shown clearly bv Figuic 2 because Shiilev 
^^^s not able to obtain complete data foi hei most letaulcd subject ) 
On the othei hand, Del’s locomotor peifoiniaiices in the items 
at the bottom of the chaiC otcuiicd at ages considciably bc\ond the 
uppei Jirnits set by the biogiaplncal iccoids oi by othei studies of 
noimal children They aic too letfiidcd to be piesented on a chait 
of this width and in consequence aic shown m Table 1. The last 

TABLE [ 

DeIx’s Locomotor Items 


Pull to kneeling 

Stand holding furnituie 

Cretp 

Walk holding fuinitiiic 
Pull to stanilnig 
Walk when led 
Stand alone 
Few steps alone 


Weeks ot Age 

77 

67 

nevei 

92 

31 

31 

111 

111 


of these items, which i<l walking alone, occuiicd only shortlv 
bcfoie the second biithday 

Ceitain consideintions make it e\ticiiicl 5 doubtful that tins 
letardation was due to the cvpciiment The suhicets of the expeii- 
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rnent arc now siij^litly more than six and oi^c-lialf ycaib old AVhil*: 
Rcy tliioughoiit her histoiy lias been csbciitiallv noimal, it lias 
become apparent duiing the past two vcais that Dtl has some dis- 
abllitv of hei left ami and Hei left arm is miiLli more 

nyknaicl than her iigJu in all jespcLtb rmd is almost unused bv 
hcj Her left leg is vciv inferior to the right, Del lias been sub* 
mitted to a thoiough clinical examination, and the medical leport 
sho^vs no anomalies of bone or muscle and gives a diagnosis of 
mild left hemiplegia piobablv lefcrablc to coi tical injury at birth. 
This injury mav also be the reason lor Del’s low IQ, which at 
foui and one-half years was 70 while that of Rev w as 107 (Stan- 
forcl-Binet) 

Neither the heiniplegia nor the low I Q of Del made themselves 
manifest at an eaily age It wdl be seen upon cxammation of 
Figure 1 that Del was retaidcd m pinctic.illy notliing piior to nine 
months of ngc, E\tensive movie records taken jn the tliiid month 
levcal no disability on the left side These facts of com sc agree 
>vcll with the view that the cortex is very incomplete at that age, 
and with the recent findings that later intelligence cannot he pre- 
dicted within the fiist year (1), 

While the special facts of DcBs case deserve attention in them- 
selves, It must he kept in ininct that they aic iclevant in tlic picsent 
connection only because they tend to sliow^ tJiat the ictajdation 
w^hich appeared following the first year was in all likelihood due 
not to the experiment but to some oiganic deficiency 

Discussion 

It seems to us that the experiment shows that noimal bchavioial 
development can occur m some infants when most of the first vcai 
IS spent under conditions of minunum social stimiilatioii and of vciy 
restiicted practice. In other words, a laige number of acts on the 
part of the adult which have been held bv some people to he of im- 
portance may be dispensed with Fondling is not necessary foi the 
development of interest in, and evciv sign of affection foi, the adult 
The child does not need more than the barest matciials m oiclci to 
achieve the development shown by the chart Fuilhcimure, he need 
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not he caiefull)^ \^atchcd foi the proper administration of icwards 
and punishments. The infant within the first year will ^^giow up*’ 
of Ins own accoid, 


Summary 

Two infants reared under conditions of minimum social stiinula- 
tion and lestiicted pitictice for the first seven lunar months of life, 
and undci less stringent conditions duiing the lenaaiudei of the first 
\eai, yielded duiing most of the fiist yeni a iccoid of development 
not distinguishable fioin. compaiison rccoids of infants in normal 
enviionments Retaidations in the onset of ceitain icsponscs arc 
believed to have been due to specific lestiictions of motoi piacticc. 
No geneial ictaidation appeared in one svibject The general re- 
tardation of the other subject fiom 10 months of age onwaid is 
lefeiable to an mtracianul bntli injury and not to the expeiiment, 
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CONTRASTS IN MARITAL RELATIONSHIPS IMPING- 
ING ON CHILD ADJUSTMENT TWO CASES+i 

l>cpai tmtni of EiJucalion„ WhitUc} College 


Dorothy Walter Baruch 


TKe fiist case is that of a small bov, at times tense. At times 
oveilv- excited, often withdi awing fioin x espouse to others s^et oveilv 
aggjcssive, vindictive, unstable, and, as it ^\cre, out of harmony 
with hunsclf and the woild The second case, again, of a small 
bov, alert, full of vitality, eagcily confionting situations btitoie him, 
iclishing play matciials and other child icn, and, on tlic whole, 
01 lentmg himself with stability in his day to day life 

Both childicn attended the bamc picschool,^ and weic ohscivcd 
by the same invcbtigatoi in a lescarcli pioject covciing 33 cases in 
\\ hich child adjustment was studied in connection with tensions 
in the inter paiental lelationships ^ Both childien came fioni well 
educated fiimilics of the same occupational level The paients of 
both would have been said by any casual obsctvei to have been 
functioning as haimoniously with each othci as the “aveiagc” couple 
In in tei views, however, the father and mothei of one child uncov- 
ered tensions in vaiious areas of their mainage, which fioin the 
equcally frank reports of the othci father and mother, appealed to 
be absent. Both children evidenced behavior problems of one sort 
or anothei. Yet, when each was lated on an adjuslirient scale bv 
liead tciidier and investigator separately, the aveiage adjustment 
status obtained was for the one, pool adjustment, for the other, 
satisfactory,^ 


’^Received in t\\o Editorial O/Hce on January 18, 193S 

^Krom a paper lead at a meeting of the Pacific Coast Assnciatinn for 
Niirseiy Education, Soiuhein Section, May S, 1937 

*Broadoaks School of Ed\iLation, Whittier College, Pasadena, California 
Study of Reported Tension in Interparental Relationships aa Coexist- 
anl- with Hehavloi Adjustment id Young Children (Doctoral Dissertation, 
Claicmont College, April, 1937) 

^Further details concerning this scale and other points bi ought out in 
the study arc given in an article based on the above study, and heal- 
ing similar title, appearing in the Journal of Expei [mental Education, 
December, 1937 
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What, tlicn, weio the inaiital tensions cnteniig ni tlic case of one 
and absent in the other ^ And which were tensions of the soi t moic 
typically associated with poor child adjustment in tJie cntiic Kioup 
of 33 cases incliicicc! in the study in which these two wcie p.irt^ 

Let us hist present the case studies and then comment on the 
various sorts of matit.il tensions which appeal in them in the li^iu 
of whether these same sorts uf Lens ion >vcrc si^mhcantlv^* rcl.itcd to 
child adjustment in the whole 33 cases studied 

Case One JF G 

1 Jdeniifying arid Geneial Physical avd Psycho metuc Data 

Age at entrance to preschool Two years, five months 

Age at close of case Four years, six months 

A\era£[e adjustment status during progress of case Poor 

a Health, 

Health aiul developmental history showed no inaiked dev i at ion's from 
the average,® 

In the repeated pediatric checks lieallli was considered gont! He 

appeared to be well nourishe<l There was a slight con vei genet cf the 
eyes A tendency pei.sisted to ch ionic redness of imicniis incinbrnne of 
larynx and nose 

In the orthopedic checks general postuie was shown to be good Spine 
and feet normal Slightly protruding abdomen One inch knock-kneed 

Weight was consistently slightly above average foi height, ami height 
slightly under average for age throughout the school career 

h Psychometnc (Stanford Revision of the Binct-Siinon Scale) 

O A + years, 5 months, A/ 5 years; IQ 113 (Previous attempted tests 
were considered non-diagnostic hccanse of the chdd’ti negativism. For the 
same reason the results of this testing were likewise questioned ) 

c Sl>cec}i checks 

Periodic examinations ihinng the school career by the speech specialist 
were essayed In none was it possible adequately to check enuiiciatiun as 
the child was extremely negative A pionounced stutter was, howevei, 
noticeable 

2 of Ohsci vnhiinal Records in the Ptesrhool atid of Riftf^tts 
on Chdd*s Pchavioi ftorn Home 


®The teiin significant ns used thioughout this papei cn tries the usual 
statistical tlesignation, here specifically meaninjg whether the difFcience in 
proportion of child adjusfment in cases where a tension was present and 
in cases wheie absent equalled three oi moic times the sundaid crior 
of the dillercucc (of the two pioportions) 

®Thc question of a post-cncephalitic condition was gone into because of 
the child’s ins-tability, but was out-ruled in the light of the complete nietlica! 
history 
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n Alofo/ iicvclopirtcni. 

On entrance fr^s movements were somewhat stiff He manifested poor 
control on the apparatus and was clunisv in use of mateiials ami awkward 
in the handling of clothes, etc All motor cooiditiations showed great 
improvement by the close of the cise The left hand was definitely pic- 
feri ed 

h litlcll^tiunl dcvtlopmtnf 

Flightincss and quickly' shifting attention weie noticeable For example, 
he would start out for an airplane, saying, 'T want that aiiplane,” and 
on the wav catch sight of the svvmg, go toward the swing, catch sight of 
a tricycle, lush toward it, stumble over a ball, and shift qtiidly to focus 
ou the ball 

He would ask iniiumeriible questions but wnuhl not appcai to attend to 
answers, instead gotng on with his own stieain of talk, either repeating 
the question or explosively demanding, (‘^What?*') five oi six 

times over, not waiting in between for iepl> 

Most pronounced ipte rests were in hummer and snvv 

c Social dtvclopmejil 

jr played by him self a good deal, bowevei, toward the latter pait of 
hn school carcei plaving moie with other children In contacts with them 
he l\a<l no it.gaid for priontv I'ghts He- would pubh them from tncycle 
or kiddie cat as he wished these for himself 

He was openly and aggre^^sivelv antagonistic to othei children, hitting 
them with no obvious piovocntion, pinching, kicking, squeezing, choking, 
poking tlicin with sticks, and so on 

in addition he would often talk about biting othei s, ‘^chopping them up,” 
and the like, ind would dramatize various soils of "killing” as, for exam- 
ple, going Tiouncl Llie yard with a piece of clay lepeuting that he had 
it for the purpose of "shocking people dead " He would frequently thieaten, 
as for instance, to anollicr child, 

"Soiiiedav Fni going to bring a gun and kill you 
And shoot you dead, < 

And then Til cut voui head off with a knife 
And then I’ll cut everything else off and let the God out of 
you 

ni bung eterything for the business 
And you’ll be dead and all cut up*’ 

He demanded much attention from adults in his pi as, appealing to them 
foi help rather than attempting to solve ins own piobicins, and often, 
asking them for suggestions, only to continue on his own way He also 
freipiently demanded that they “Look, look,” at what he was about, and, 
as has been mentioned above, came to them with nian> questions, not 
appaieiitly seeking information, but lathei umttict 

d L motional (idjustment 

Early m his school careei, tallying with repoits fiom home* there aj)- 
pcaicd to be a shutting out of evei} thing but his immediate (usually 
quickly shifting) goal, with no legaici for any clulcl, material, oi lule in 
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the way, He would shove n!l aside and go straight to\Yard Uis own end 
For instance, coming into the rest room one day, he saw the ‘‘liirllc bowl’' 
on a shelf and started toward it The teacher told him it was time for 
rest, not for watching the turtles lie gave no evidence of hearing, but 
continued toward the bowl, knocking o\er a chair in hia way, which he 
apparently failed to notice as being there Later this imperviousness was 
replaced at rimes by either direct negativism oi by evasiveness, na saying 
he “did not know how" to carry through simple requests, etc 

Meal limes were periods for displaying varied emotional manifestations 
There were many food refusals, much spilling of food, ciying, breaking of 
dishes, and so on 

Crying and whining at other times were also much in evidence /A' 
\YOuld meet defeat with either this sort of response or with more violent 
temper* A tncvcle spill would for instance bring forth from him a vei liable 
torrent of abuse, shrieks and kickings, and anba of “Fm mad at you " 
Temper tantrums were especially prevalent when the child was with his 
father 

Jealousy of two younger siblings was shown by open avowals of "I 
don’t like them," b> jamming of fingeis in doors, by attempts to choke, or 
otherwise injure dieni, 

Cruelty to animals was also evidenced, ciihnmating in the crushing to 
death of a baby duck 

That a pronoiinceil stutter existed has already been mentioned 

Frequent masturbation would lake place, either after defeat, or during 
periods of aimless wandering 

On the whole the child was at odds with himself — unstable — vaijing 
from periods of tenseness to periods of irritability and excitement 

£ Siimtnary listing oj ptoblem behavior evidenced 
Feeding difficulties 
Tempei 

Crying and general irritability 

Imperviousness 

Negativism 

Pniliire to regard others’ priority righl'i 
Antagonism, meanness, cruelty to other children. 

Jealousy of siblings 
Fhghtiness 

Over-demanding of attention from adults, 

Masturbation* 

Stutter 

Cruelty to animals. 

General instability 

3 Signijieaiif Factors in the Social flisfory and Siimniary of Pciicntal 
hi ten elaiiorishtps. 

father and mothei weie both college graduates, the fathci a 
salesman of stocks and bonds. He wns a U'lll, thin, sli^^iuJv stooped 
man whose movcinciits 'were somewhat jeiky. He always appeared 
to be rushed and spoke with rapidity, repeating many pluascs sevcial 



DOROTHY WALTER D VRUCH 


163 


timeb and occasionally^ hesitating on initial vowel sounds^ giving the 
impression not so much of a stuttei as of ueivousness He seemed 
very tense and self -con sc ions. 

The mother a large handsome woman with a rather tense 
manner that she obviously tried to control, so that she possessed 
what appeared to be an external quiet and calm. When she forgot 
this, as she would at times in conference, she would talk with much 
greater speed and with rising voice She gave the impression of be- 
ing capable and efficient, strong and lesoliite 

The father in his own family had been dominated by parents 
and four older sisters He was the baby and the only boy Domi- 
nation was alteinatcd with pampering He wanted to take more 
and more responsibility foi himself as he grew hut would always 
find himself being told what to do or h«aving things done for him 
He came to feel in consequence increasingly inadequate He longed 
for a boy of his own age to talk to but was always unable to find the 
periect companion with whom he could talk and shaie difficulties 
His paieiits lacked liaimony. He was extiemely antagonistic to 
both of them His one source of consolation lay in the sympathy 
and kindness which he felt came unceasingly fiom his one sister 
This sister he brought to live with the mother and himself when 
they were mairied. 

The maternal grandfather was a harsh, scveie man, oppressive 
to the maternal giandmothei* On the farm on which they Jived 
the grandfather *4orced’* the grandmother to do work that was too 
heavy and too hard foi any woman The mother resented his 
treatment of her mother and his domination of both grandmother 
and herself, yet she felt guilty over this icsentment and repressed 
the antagonism (winch in the course of confeiences with the 
worker she was able to bung out and clearly? face) SJie knew, how- 
ever, that slie ciaved independence and that she longed for the day 
when she could be hei *‘own boss/* stand on lici own and move from 
home. 

Thus the father entered main age, having been pampered and 
dominated and having gained a feeling of inferiority from these 
Whcicas the mother had been much dominated, likewise having 
gained a sense of inferiority 

The father wanted a son above everything After came, the 
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inothci began to identify him with her fathci, seeing in the two 
several pronounced resemblances, i ejecting the child in consequence 
On their arrival, she turned to the girls, giving ovei the caic of the 
boy to the fatliei. The fathei slept with him, bathed and dressed 
him, and disciplined him in his own fashion Ihiys needed to he 
strong in charactei Sternness hiudened them , Everv oppoi- 
tunity to exract obedience wfis utilized Hcie was an outlet foi the 
fathei 's cajliei-boin need foi adequacy 

Not that lie had failed to seek othci outlets lie had woikcd 
haid at his job, but “the caids were against lum — the depression “ 
Accoiding to him, it had been a haid pull He would get upset 
and that would upset the mothei and make her iiiitiible with linn 
It had jaircd his confidence in lum&clf. lie knew his upset condi- 
tion had leflected on his ^Mfe The money end too had been bad 
He UQuld get more upset and ■\M}uld be iipt again to upset the 
inothei 

He felt he should be boss of the family But the mothei re- 
sented this, Accoiding to her own account, “Tni not a bossy 
woman but I want to take the lea dci ship,” Hci husband wanted to 
be the man of the familj^ and she w'as not illiiig to pa^s tlie 
status ovei to lum Theic was “some tiling m liei“ tliat detested 
being dominated. The same in the fathci As the lesult^ 
Trouble. . “No, they nevei can talk things ovei. The fathci 
likes to aiguc and argue, and it’s always aigiiment and nevci talk- 
ing things over, It drives hei ciazy . . ” 

Conflict entered on the seme of fnends and Icibiuc pei suits 
Moicovei, one would ciiticize at eveiy oppoituiiity and the othei 
would lescnt the ciiticism. The fathci longed foi some othei soit of 
1 espouse, foi sympathy and consideration and undeibtariding instead 
He resented the lack of these m Ins wife Also hei lack of affec- 
tion This latter, however, the mothei felt she needed definitely to 
withhold, because when she became the least bit loving, the fathci 
would “take advantage” of her and “foice liimsclt” on hei seeking 
sevual relations A purer soit of aftectioii she longed foi, but not 
for the sexual part of maiiiagc, winch was distinctly objectionable 
to her, uiiplcasuiable and unsatisfying She had hc.iid that othei 
women reached a climav, but she hei self, never . . Having the 
fathci" sleep m another room with the child helped a little . « . 
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But hcic aiosc nnothci soit of LonflicL She had turned IF over 
to the fatliei, and what soit of a child was W becoiiiinir^^ Stul> 
born, teinpcstuoiis, ciucl! She could see that the father was too 
evactiriK and strict She felt that the child was lebclling Dis- 
agi cements ovci the child’s up-biinging giew. 

And vet anothei source of conflict The tatliei’s sistei "Aftei 
we were maiiied, she used to come in at night and &it on the edge 
of the bed to talk to him You know the atmosphere that exists 
because of my feeling towaid liei and hei jealousy of me is peifcctly 
tenihle ” and again, “He is hei liusband-subbtitutc. He means 
just cvciy thing in life to her But he wasn't satisfied with just 
liaving a sistei, that’s wli}'' he maiiicd me But even so I just give 
him half the things and she gives him the other half I'm just half 
a wife and she’s the othci half and I feel ^^cxtia" 

Case Two HB 

1 Idenlflyinfj and acnetal physical and psychomeit ic data 

Age nt tntiaiice to preschool Three years, four inontha 

Age nt close of case Three years, eight months 

Avei.iKc adjustment status during progiess of case Satisiactoiy 

a Ihalth 

ficaltli histoiy and developmental histoiy normal According to 
the pcd\at\ician's check, health at the time of preschool attendance 
was good, niitiition good No defects 

III the 01 Lhopedist’s check, postuie was tcinied good Slight knock- 
knees Piescijption for Thomas heel given 

Weight ivas above average foi lieiglit, and heiglit uveiagc foi 
age 

h Psycho nteinc (Stanfoid Revision) 

Cd, 3 ye^irs, 8 months, Md, 6 years, 2 months, IQj 175 
S perch check 

Scoic 42 out of a possible inaxnnuin enunciation scoi e of +7 Child 
substituted foi v, d for thCt z for zhj s or / for /he, and av foi wh 

2 Snmmaiy of Ohsn vatton Records in the Fiejchool and of Repot Is on 
Chi!d*s Behaviot from Home 


The siimmaiy above, as well ns that in the ne\t case, is based on iii- 
fonnatiou which was gained not thiough questionnaire but in informal 
contereiices in which the iiUeivicwce was given much freedom to Calk — 
the points investigated being gotten at moie often thiough uidiiect sug- 
gestion than thiough diicct questioning — comparable items, however, being 
covered in all cases included in the study 
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a "Motor (icv^iopiuetit 

Excellent motor coordinatiun was manifested both In large and 
small muscle control H used all apparatus with a great deal of 
vigoi', putting them often to drainalic use, as having the bnldncing 
boards be bridges, etc > which often entailed "tricks'* culling for 
skilled coordinations Clothes were easily m ampul ated The right 
hand was preferred, 

h, liitejlrctil/il ticfudopnieni 

At first m the school situation, H ran from one thing to another 
wUlioiit concentration, rushing around m i nvcstignlorj persiiits By 
the end of the semester, be had settled down to longer periods nt 
an activity, showing a fine ability to woik toward eiuK, to solve 
problcifts, and to meet difhcidties 

He spoke fieely to everyone, ni«iKing himself understood in spite of 
the mfaiitiluy in his enunciation In his questions, he showed an 
alive ciinusity concerning plienomcna abo^it 

?le investigated anii explored the environment He utiliyed equip- 
ment, boxes, blocks, and bouids to construct with and a a props in 
his dramatizations The tricycle niighr, for instance, be an air- 
plane with boards across the hands for wings, or a box might be 
a house with blocks built in it for stove, ash can, and so on 
Special interests were in the animals, in stories, music, paints, and 
blocks 

r Soc?ol 

The mother on entrance reported from home that the child grabbed 
things from his older sister This cleared, however, by the end 

of the semester as the child gained more adequate concepts of 

"give and take” in the school siluntion with his peers In school 

he worked and played with the other children, with veiy little 

confiict, ulthuiigli he was always positive taiid detciiiiincd in de- 
fending any rigiits that were imposed upon Leadershiii was evi- 
denced frequently He Avould start drninatizatioiis, constructions 
and the like 

He would often volunteer to help wash dishes, feed the nnimnls 
and help the younger children lacc shoes, etc 

Emofiofiai atijujimptit 

The mother reported a fear of dogs and shyness in his meeting of 
strangers nt home On entrance he clung somewhat to his mother 
and cried from fifteen rninutcs to half an hour during liia first 
three days nt school, after which the crying disappeared When 
the mother spent her observation morning in the school (once every 
four weeks) he did not cling to her or iiolicc her iindu1>, but went 
about his activities with his usual relish, 

On the whole he presented a picture of an emotionally well- 
bnlanccd, stable person 

e Summitry hstiiuj of problem behavior evuhneed. 

Temporary failure at home lo regard sisters’ priority rights 
Distraclihihty on entrance to school 
Fear o! dogs 
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Shyness on meeting people 

Crying for and clinging to mother on first entermg school 
Tniantilides m speech 

3 Sw^nficant Faclors lu the Social History and Summary of Parental 
Interrelationships 

The father was a bond ‘talesman, the mothci a teachei The father 
gave the appearance of an ex-football player— tail, athletic, and clean- 
looking He had a quiet and pleasant manner, 

Tlie motlier was plain but wholesome-looking When she smiled, 
licr irregulai features would light up so that one would foiget hei 
lionieliness She, like the father, looked as though she enjoyed ath- 
letics and outdoor pursuits Her manner was comfortable, fiee, and 
outgoing. 

The sister, older by four years, was an exceptionally biilliant and 
capable giil with marked artistic talent that won much admiration 
from her parents. 

The father was the oldest in a family of seven children He had 
been much dominated by his parents They had demanded that he 
be "just right** As the father stated, "It had not been possible to 
live up to their demands ** He was constantly being blamed for not 
doing things properly. Combined with this, the paternal grand- 
paients believed that they should "map out” their childrens* lives 
They decided the college he should attend much against his wiU. 
When the war came he enlisted as a protest against them, a way 
of gaining independence But the new independence was fraught 
with difficulties He found it hard to depend on himself after 
having had the sort of childhood and adolescence wlieic ies])onsi- 
bility had been so much taken from him He found himself feeling 
inferior, inadequate, and lacking in self-confidence. 

After the war he started to woik and did fairly well, yet could 
not feci that his work was very important Finally he met the 
mother and found in her a sympathetic, comfoi table sort of person. 
Possibl}^ because of her very homeliness, he could feel moie adequate 
with her. 

The mother had been next to the oldest m a laigc family The 
maternal giandmotlier was a "nervous peison” and "bothcicd more 
about herself than about her children ** She and the maternal 
grandfather were apparently haimonious in then relationship to 
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each other, and although the children ^\cie not neglected, vet they 
weic left to come and go lather freely as they wished, with few 
demand^? and little picssurc 

The mother worked her way thrnugh higli school and through 
her teacher tiaimng. She entered into school activities and sports 
of all sorts nncl felt capjiblc and adequate and happy in hei o^vrl 
independence 

If she felt any consciousness of hci lack of looks, she nevei 
expressed this to the ’worker She seemed to have set Vtiluc on lines 
whcieslic could achieve Having been bioiight up in a family with 
limited means, she was glad to get along with what the father pro- 
vided She and the father found in each otlici simihii tastes, they 
liked outdooi spoits and '‘natuic” and enjoved mutual friends 

Neither was felt to he ascendant bv the othci Ratlici tlicy felt 
that they had coopeintive woi Icing aiiangcmcnts, that tlicy could 
talk things over and see things thiougli by mutual assent Both were 
interested in the children and coopeiatcd jointly in point of view 
and action in then upbringing, 

ScYiiallv they were well-adjusted The motbei achieved oigasin 
icgLilaily In con fci dices the fatlirr wanted fuithci infoimntion 
on one aspect of then sexual relations He wondcied if he wcie 
possibly "too fast” foi the motliei, as he needed usuallv to satisfy 
hei after ejaculation had occuiicd, and desired iiifoimation as to 
whethei there weie prefciable techniques of ha lulling the situation 
than those he was utilizing She, howevci, icactcd to the laltci 
without qualms, fiecly lespnnding and feeling pertcctly satisfied, 
more relaxed, and closei after coitus, So that all in all, both part- 
ners weie finding satisfaction 

Neither was critical of the otlici but gave to each othci an under- 
standing sympathy that each lelislicd. When either was upset they 
shaied the diflRcultv with the othci As foi coiisideiation, neither 
were, as- the mother expicssed it, “sticklers as far as attentiveness 
was concerned It didn*t matter if they didn’t have picsents on 
foimal occasions. What meant moie wcic little signs of aftection 

at just any time ” The father might bring hci a book as he had 
money, or pick a few flowcis fiom the loadside The niGthcr 

had been delicate at one pei lod of their mained life, hiil uithei 
than this having made for conflictj it had, she thought, brought 
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them closer tn^etliet as the fathci had been “so grand” to her, 
taking care of her almobt as though she had been a child. 

"1 bus, fioni then quite fiank accounts given in confcienccs, not 
<iny prUticiilai iiicas of tension wcip in evidence in then relation- 
ship \vith each other 

What then weie the items of tension which weie piesent in the 
maiital lelationships of the parents in the first case and absent m 
the second^ Briefly they were. 

'Tension ovei sex 

l'ensiono\ci the ascendance-submission relationship 
Tension over lack of considei atinn, svinpathv and the like 
Lack of cooperation on the upbringing of the child 
Inability to talk over diflFcrcnecs to mutually acceptable 
solutions 

I'cnsion over the expression of affection, 

'‘Tension ovei friends 
Tension over work 
'Tension ovei lelativcs 
'Tension over leisure pursuits 
Tension ovci cnticaliicss of llic male 
T cnsion ovei finances 

These tensions were opciative in the envnonment of the first 
child ,ui(l not so in tliat of the second Obvlousl^ otliei factors 
wcie also piescnt which could have made foi increased stiain in 
cither environment, as, in the first case, the child’s displacement by 
two younger sisteis, as in the second case, the gicatei focus of the 
paients on the oldei sistei and hei aitistic talent, One cannot 
definitely say These maiital tensions piocliiced this mal adjustment 
in the child All one can say is that ccitaiii marital tensions in all 
probability played their role, eithci as primary causal faciois, or 
as contributing factors, in the cliild’s maladjustment, since in the 
33 cases studied, taken as a whole, poor child adjustment was appie- 
ciably greatej in cases wheie certain soits of tension wcic picscnt 

T'ension in the aiea of the patents’ sexual iclationslups appeared 
as a factor of paramount impoitance Tension on this point existed 
m 22 out of the 33 cases In the 22 cases where it existed, only two 
of the children wcie well adjusted That is, 91 pci cent of the chil- 
dicn wcic pooily adjusted Conveisclv, m the cases where sexual 
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adjustment w-is satisfying to both iKiitiieis, all but one child was 
satJsfactoiily adjusted That is, 91 per cent satisfactoiy child ad- 
justment in cases wheie sev tension did not cntci, in contrast to the 
equally lar^e proportion of chose poorly adjusted wlierc such ten- 
sion did enter^ 

Tension in the area of ascend ,ince-suhmission appealed as well to 
be particularly important in connection ^Mtli child adjusimcnt 
Significantly related also weie the lemaimng tensions listed above 
with the exception of the last tliicc In addituni, thcic wcic two 
other Items which do not appeal in the above cases, but which wcie 
OR the whole significantly i elated to child adjustment These were 
tension over health, and extra-marital aftaiis Moreover^ one other 
item which does not appear above — namely, tension ovei tastes — 
was not significantly related to child adjustment 

It will have been noted in compaimg the two foiegoing cases, tiiat 
certain factors fiom the baclcgiound of each paicnt in eacli case 
seemed to cany then weight into the picbent Foi instance, in 
the first case the fathci had in liis cailiei familv life ff'lt infriioi 
and inadequate In the second case the futhci siinil.iiLy had felt 
infeiior and inadequate, Hoth came into marriagjc cauying needs foi 
achieving greater self-regard How wcic these needs mot hy the 
partner? In thefiist case the mothci, having icscntcd carUei domina- 
tion, having ciaved independence, met what no doubt appeared as .t 
threat to hci independence by icncwcd icscntuicnt and a compen- 
satory '‘stiffening of the back/' making the father feel again in- 
adequate In tile second case, the mothei, having achieved an 
acceptance of self as a capable pci son, apparently did not feel 
that giving herself fully to niiotliei was in any way a thicat to licr 
status Hence with her the fathci could fed acceptable, comfoi ta- 
ble, at ease, and more self-confident* He did not have to struggle 
for superior status thiough domination 

In similar ways in many of the other cases, needs earned over 
from earlier days wcie piojected into coinpeiisatoiy stuvings in the 
marriage, into seeking satisfactions for earlier lacks in ways that 
either fitted together in a pattern fraught with conflict or into 
one more harmoniously wiouglit Noi did unsatisfied stilvmgs arising 
from earlier needs seem to end in the lehitioiislup of one paitner 
to the other Rather they seemed to run tin o ugh the iclationship 
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of pfirtncr to partner — as a current along a Avirc — and pass on 
into the hfe of the child How much would the father m the G 
case, for instance, have peisistcd in pi ejecting his need to dominate 
onto W had he felt adequate in his relationship to mother^ 

Whatever tlic answei, one point of intei pictntion and one ques- 
tion, arising out of the mateiial heic picsentcd, seem in oi dei 
(j?) The child in the case does not appaiently have to witness 
overt conflict for an item of paiental discoid to impinge on his 
adjustment Refer back the figuies cited above on the coexistence 
of child maladjustment with parental tensions in the aiea of sex 
Ceitainly no child boie actual witness to sexual conflict, yet appai- 
cntlv Its existence did dynamicallv impinge on his development 
{h) If tensions in the marital iclationships of parents do coexist 
significantly with child adjustment, as ceitain ones did m the pres- 
ent investigation, then in oui giowiiig field of Parent Education 
would wc not do well to stress "paient-paient*’ lelationships equally 
or even moic, than the '‘parent-child’* lelationslups which have come 
in for so much concern in recent veais^ And would this then 
not mean some leavening of absorption on Johnny and liis prob- 
lems, and how-can-mothei-be-calm-wise-and-objective-in-relation-to- 

tliem ^ And would it not bung a balance of emphasis on parents 
themselves, and on their needs as people seeking love, lesponse, and 
harmony with anothei human, as perhaps the gientest of all needs 
in their lives? 

Department of Education 
PFIntlief College 
PFhltiiei, Cahfomia 
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ORDINAL POSl'L'ION AND ITS RELATIONSHIP TO 
SOME ASPECTS OF PERSONALITY^ 

Drpai tmeui of Psyihology, Uni*vi’fsity of Piiinsylnfanta 


Charles^ Silphen Rorcrts 


The impoitancc of ojdinn.1 position within the fsiinilv hfis, ^\ithin 
leccnt vc.us, become a subject of serious psychological investigation. 
Maiiv influences have contnbiitcil to thisien.iissaiice, inclutl mg psvclio- 
niialvsis wliicli h.is pl.iyed an impoitant role Picdisposition to mental 
tlisnulcrs has been leKardcd .is related in some wav to ordinal position, 
and the psychoan-ilvtical schools of tbouEht, cinpluisizing as they do 
the lolt of the familial situation in nciiiosis, consulei position within 
the f.imilv (with Its ps) chological implications) as being significantly 
lelatcd to nciiiosis Uiifoituiiately this conclusion is based largely 
upon clinical ohscivations with little if any conti oiled cxpeiimenta- 
tion. Thus I-Iug-Hellmuth (32). in 1921, w.is of the opinion that 
U IS the muUte of thice children of the same sex diflfeiiiig little m age 
which feels most painfully the uncertainty of its position ,it home, 
and Adlci (1), in 1928, went fuithci in stating that because of the 
liomc situation pointed out by Hug-Helliniith middle children are 
most predisposed to ncuiosis accoidmg to his clinical observations, 
although othci positions aic not fiee from neuiosis 

Th,it tins outlook IS heavily subscribed to may be judged from 
the statement of Hliitz and llott (6) that 

Almost cvc.yoiic engaged upon clinir.al uoik in the field 
of delimpicncy ivill confess that, whether justihed nr not, there 
exists a tendency to emphasize the impoitancc of the poaitio 
within the family of a case presented for discussion Gen- 
eialities and impressions, lay and piofessional, “J® 
with reference to the "only child," the only son, le . g 

family,” etc, and upon the signthcance lo he attached to such 
lelalionslups The perplexities encounteied ' 

tempts to examine such claims o. to gauge the factors that must 
he Liken into account become more subtle and elusive as one 
ptocccils III llie 

^Received m the Ed.lo.ial Ofhee on Janua.v 22, 1938 
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A review of previous experimentation in this field is, therefore, 
essential. 

^The diffeiential effect of birth older has been manifest for thou- 
sands of yenrs in the selection of hens, kingships, piicsthoods, and 
the like. Whether oi not this selection was dominated by the belief 
in the supeiiority of the first-born cannot be answered at tins time. 
It was not, however, until 1864 that this problem was first sub- 
jected to scientific investig^^^o^ Duncan (31c), as 

rcpoitcd by H&iao, published a leport demonstiating that at biith 
first children were inferioi in weight to subsequent bom children. 
He found that first children averaged 7.17 pounds in weight and 
19 2 inches m length, while all other childien avciagcd 7.27 pounds 
in weight and 19 2 inches in length Hsiao (31) lepoited that this 
conclusion was subsequently confiimed by tlic findings oi Hecker 
(31e) in 1865, Issmer (31/) in 1887, Schmid (31/i) in 1892 and 
Hansen (31 in 1913 Boas (7), in 1895, demonstrated that this 
super ioiity applied to height as well as weight at birth 

It was natural that Duncan’s work should act as an impetus to 
investigation of physical diffeienccs because these diffeiences lend 
themselves With case to accurate measurement. Studies weie pub- 
lished in rapid succession ranging from investigation uf skeletal 
conditions to susceptibility to v.'inous diseases. Xhus Cadre (31/>) 
ill 1910 reported that after studying 203 infants langing from a 
few hours to not over nine days, lie found thdt the ovci lapping 
of the sagital suture, due presumably to compiession duiing delivery, 
Wits most frequent in first-born Rivers (53), Peaison (48) and 
Hansen (3 Id), working independently at about the same tunc, came 
to the conclusion that theic is a heavv incidence of pulmonary 
tuheiciilosis ill the first and second born, which incidence is far 
greater than it should be if the older of sihs was of no significance 
Studies of other diseases arc too few* to be conclusive Rivers (54) 
study of deaths due to cnncei, for example, indicated a slight excess 
of incidence on the fir&t-born, and Pearson’s (50) studv of albinism 
indicated that there is a marked excess among the fiist-bom, no 
excess among the second-born, and that theic seems to be a defect 
among the Dst-born 

Still another approach has been through the analysis of vital 
statistics. By this means mortality and longevitj^ as related to ordinal 
position were investigated as early as 1874 The fiist surpiising 
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fact uncoveied by Anscll (31/r), as reported by Hsiao, was that still- 
born fiist children greatly exceeded all the other classes, the pro- 
poition of dead to living first-born being more than double the 
average of all othei classes This finding was subsequently confiimed 
fiom new data by Peaison (50) 40 yeais later Anscll furthci 
showed that although mortality among first-boin children was much 
greatei than in other classes during the fiist week of life, aftei that 
period It fell below avciagc foi several years, and at most ages up 
to the end of the sixth yeai, the first-boin children showed the most 
favorable mortality of all 

4th 

5 th 



1st 

2nd 

3rd 

6th 

7th 

Survivnis oiih of 1000 leaching age 15 

936 

8+5 

847 

835 

813 

Suivivors out of 1000 reaching age 45 

658 

653 

655 

65 + 

635 


Bccton and Pcaison (4) in 1901, fiom a study of more than 1000 
pairs of siblings, also found that longevity is conelatcd with position 
in the family and, on the whole, the eailier-born membcis are fitted 
to suivive longer, thus suppoiting Ansell’s conclusions 

The problem of physical diffciences as iclatcd to order of birth 
has not been exhausted, although the last 20 5^eais has shown a 
temporary neglect of this impoitant pioblcm Suggestive beginnings 
along several lines were made two decades ago but have not been 
followed up and await crucial experimentation before they may 
be consideicd conclusive. For example, Chasers study (14) m 1914 
indicated that eldest sons weie the weakest on tests of stiength, 
studies have been made of pneumonia (34), epilepsy (70), congenital 
cataract (50) and cancel (54), without airivmg at any conclusions. 
This defect in attention was, in the mam, due to the swing of interests 
to problems of a testing nature, following the introduction of the 
testing techniques of Bmet and the subsequent levisions The 
growth of interest m testing and the Woild Wai successfully 
dominated the spheie of psychological thinking, and interest in the 
problem of ordinal position in the family did not liavc a renaissance 
until the caily ^20’s The revival of interest in this problem clearly 
showed the effects of the preceding decade Whereas previously 
the avenues of inquiiy had been dominated by physical considerations, 
interest was now psychologically oiiented. The development of the 
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testing tcclinjgue fo) ps'choJo^jical tin its offcied in vest iiira tors the 
took, for tlie fiist time, with which cxpennicntatioir could he piose 
cutccl in tlic realm of the mental as opposed to the piccccliuj; stinlic^ 
fn disease, fnaftalit 5 , rnuscular stienf^tli, and the hhe. 

It IS. not absolutely accurate to sav that the piobicni o1 tlic 
relationship of oidinal position to Vtuious psycholojiical tiaits w.i^ 
not invcbtigatcd until the 1 920V bec.iusc there weic scveial excellent 
beginnings as early as the ]870’s I liyive in mind, in pm ticiilm , 
GaltonV study in 1874, Yodei’s in 1894, kohaniionV in 1898, and 
Gini’s in 1915 These studies, howcvei, wcic hnndicapped by in- 
adequate cfUeiM, and thus uere compelled to utilize ^‘success” is 
the main enter ion Thus Galton’s study (2.^) of English men of 
science showed that eldei sons appeared twice as often as voungci 
sons, and inteimediatc sons conti ibutcd equaltv Vodci\ study ^ 74 J 
of eminent men of various nntionaJihes of the ISth ^ind 19th cen- 
turies supported Galtoidb results in that lie, ton, found that eldest 
^ons were lepiesentcd more often than youn^^est, wlio were more 
often represen teii than inteuTK.diate ones Cjiru's (24) stiiily of pio- 
fessois m Italian universities showing thiit fiist-born preclominatcd 
IS, of course, in agreement with the findings of Gallon and Vodci 

Bohannon's (8) work, unJei the dncction of G, Stanley Hall, 
introduced an in novation in the? foiin of the questionnaiie method, 
and from a study of 381 cases he concluded that ojily children arr 
unusually piedisposed to mental disoiclei, a concliibion to which 
Brdi, Coriat, Putnnm, and Wexheig subsciibe on the basis of 
clinical expcnencc ^'Iitcliell's (31g) study of 443 idiots showed 
that youngest find especially eldest boin laigely predominated over 
the inteimediatc children, which conclusion is suhsciihcd to hv Ellis 
(18) and Pearson The 1907 stud 3 " of Heron (28) ot mental 
hospital inmates led him to conclude that fitst-botn chiUlicn fiom 
insane stock aic more likely to become insane than olhci sibs, the 
observed ficquencv being 108 as coinpaiccl to the clidnce expectancy 
of 77 3 

Witli the gencial acceptance of the use of tests tlicic Wiis a 
revival of inteiest in this problem The intelligence test in pai- 
ticiilai beenrne the most wfdclv used tool in the investigation of 
oidinal position, but the results of many studies, unfoi tiinntcK', have 
not been in agi cement iVInst of the studies, namely tliose of Willis 
(72), Sutherland and Thomson (62), Goodenough and Leahy (25), 
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Kimsci (35), Jonc'^ and Hsiao (34) and Koin (36), indicate that 
tliciG IS no iclationship helwceii IQ and oidinal position Wilhs, 
in 1924, studied 219 paiis of fiist and seconcl-boin childien and 
found a slight dilfcicnce in favoi of the second cluld, but wliui 
collection was made foi atje diftet cnees the lesults weic nullifietl 
SutheiLuid and 'Thomson, m 1926, studied 1084 children langing 
fioin 10-6 to 11-6 in age With size of family kept constant, 
coi lelatioiis weie computed between IQ and bntli positions foi 
families of 4, 5, 6 and 8 child icn They found none of tlie coefli- 
cients difteiing idi.ibly fiom zeio Hsiao’s (31) study of 2127 
childieii, in 1929, indicated that thcie wcie no icliable diffcicnces 
in intelligence between hist- and second -born as measuied by van- 
ous intelligence tests Otiici, muie leceiit, studies found a direct 
lelationship between IQ and biith position, namclv those nf Aithiii 
(2) in 1926, Commins (IS) in 1927, Thuistonc and Jenkins, ( 66 ) 
in 1929, and Locke and Goldstein (38) in 1937 The last named, 
foi example, made statistical analyses of the iccoids of 1500 chiUlicii 
III the Hebicw Oiphaii Asylum in New Yoik City, and then lesults 
sJiowed a consistent tendency ( pi oba bill ties of signilicance land- 
ing fiom 71 to 9i chances in 100) for the hitei boin to be bupciior 
III intelligence, Thui stone and Jenkins lepoited, fiom a stud 3 ^ of 
382 pairs of siblings, that they found that the mean IQ foi the 
fiist-boin was 8175, Avhile that of the second was 84 84. No 
collections, howeyer, were made foi age diftciences 

Tn disagrcemenl with both of the above gioups, Tci matins <63 ) 
<^lud 3 % III 1925, of 754 gifted childicn, led linn to conclude that 
gifted childien weie most ficqiieiuly fiist-boin in families of 2 , 3, 
and 4 , even when no collections foi age wcic made Guiltoid anJ 
Woicester (27), fiom ci study of 21 only childien and 141 othei 
chddicn, concluded that only chddien aic equal to 01 superioi to 
the otliei child ten, ui icgaid to school guides, “eflicicncy lecoid'" and 
intelligence, and eitliei equal to or veiy slightb^ iiifeiioi to tlie 
non-only child 111 voluntait'^ participation in cxtia-cun iculai activities. 
Hooker's (30) study in the following veai led him to essentially 
the same conclusion. He used 30 only childien paiied, us closely 
as possible, with non-only chddicn foi giadc, sex, age, nationality, 
and IQ, and by the use of a questionnaiic and two latiiig scales 
concluded that only childien aie superior 

Two recent studies along the lines of those of Gallon and Yoder 
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arc tJiosc of HavcJock EJlis (18) in 1926, nnd Cattcll (13) in 1927. 
Ellis listed 1030 men and women who were lecorclcd in the Dic- 
tionary of National Biography^ and reported that he found that 
tfieie IS a special tendency for eldest and youngest clnldren to be 
born with iiUcllectual aptitudcvS, the liability being gi eater in the 
ease of the eldest than in the youngest Cattell, too, reports that an 
analysis of Anieiican men of science disclosed that the eldest was 
always more represented than the 2nd, 3rd and 4th, in familiei, 
containing 2, 3, and 4 child len The only dissenting study of this 
type IS that of Key who, in 1926, repoited that a study of famous 
Ainej leans from Alcxandei Hamilton to Mark Twain lesultcd in 
no correlation with birth position. 

Studies in feeblemindedness ns iclatcd to this piublem go bai,k as 
far as 1866 and Mitchell study of idiocy, aliendy mentioned. 
Shuttlcworth’s (31i) study of mongolian imbeciles, in 1900, indi- 
cated til at 40 per cent were youngest chiUhcn In 1922 Tic cl gold 
(67) icpoited that it is moie common foi the latci boin to be 
affected, ^ind that in those families m which theie is a pronounced 
tendency to mental and physical dcgenciacy, the effect usually appears 
to be more and moie maikcd upon each successive child, and often 
enough tlie idiot is actually the last born Kuhlmann, as quoted by 
Arthui, on the othei hand, from the data of Piper, Koenig and 
Kerlin, has purpoitcd to show that the inudencc of feeblemindedness 
15 the highest among the fiist-born and dcci cases foi succeeding 
positions. In 1929, Dayton tl6), fiom a study of 10,410 letarded 
children, tested by means of the Stanfoid Revision of the Binet- 
Simon, considering families of chfteient sizes separately, reported 
that he found no evidence that the feebleminded child tended to be 
cither the first oi the last m the family. 

Wc now come to a consideration of mental abnormality as related 
to the problem of ordinal position. The chief consj delation is wlretlicr 
or not any particular biith position is con elated yirith the piedh- 
posUfon for mental abnormality, rather than whether or not there 
IS any coi relation of birth Older with mental abnormality Tiie 
work of Bohannon and Heron has already bceir cited above Rey- 
nolds (52) from a study of 400 consecutive cases referred to a 
behavior clinic, found that the number of first-boni was gieatly in 
excess of expectation, 
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The only chilli rcii afford a (hstinct contrast to the middle 
children in several respects In general attitude towaid au- 
thoutv as indicated by reports of negativism, peisistent dis- 
obedience 111 home or school, tcmpci tantrums, etc, they show 
the highest percentage of positive leports Characteiistics of 
this sort are repoitcd for 71 per cent of the only children, 
as compared to 55 per cent of the oldest, 39 per cent of the 
middle and 56 per cent of the youngest (p 50) 

The Jesuits of a study by Rosenow (55) of patients of child 
guidance dimes in acveial cities showed that the number of fi? si-horn 
among the patients, after statistical collection, was still exceedingly 
high. Levy^s (43) repoit on 700 cases of problem childicn pointed 
out that fii St-hot n were greatly in excess of die chance expectation, 
and aJl other bnth positions weie less ficquently represented In 
1927 Fostci (22), fiom a study of 50 cases of jealous chilclieii 
bi ought to a behavior clinic, leported that the oldest and only 
children weie greatly in excess of expectation fiom a study of a 
control group^ 

Koines (36) study of 12-yeai-old school child len led her to re- 
poit that, on the basis of her peisonal observations, the three groups 
she used, i.e , only, oldest, and middle children, weie clearly demai- 
cated as far as gioup behavior was concerned Using questionnaires 
(which IS questionable proceduie with 12-year-olds) she concluded 
that only and oldest childien were less emotionally stable Yet her 
analysis of school iccoids showed that only children were superior 
m work or proficiency, and only and oldest childicn were, on the 
whole, better in conduct and deportment. The inconsistencies of 
these two conclusions aie not explained. Campbell (12) compared 
100 only childien with 100 middle children, selected from the 
college body, in i elation to ratings of ncuioticism, self-sufficiency, 
introveision, dominance, and irritability. On the whole, only 
children made higher scoies on scales measuring ncuioticism and 
introversion, and lower scores on ratings of self-sufficiency aiul 
dominance 

These studies have been earned into the field of delinquency m 
recent yeais. Brcckcniidge and Abbott (9) found a preponderance 
of oldest cliildrcn among 584 delinquent children leferied to juvenile 
coint, and Burt (12), making a similar study in Londun, found 
only childien were greatly in excess of the theoretical expectation. 
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In coiitiadiction of these studies is that made bv Gooden ou^h and 
Lcahv (25) who icpoited that no i ciationsliip was obsei ved fiom 
then studies of cJuJdien icfeiicd to the bcluivim clinic, and that 
of Baker, Decker and Hill (3) who sttiched 84 convicted (Iclinqiient 
hoys by cuinpai isoii witia a control 151 oup of noinial boys inatclicd 
rii to grade, jiationabty and. ncighhoihood They icpoitcd that 
the bit th position in the family was not a si leant factoi 

Stiattoii (60) touched upon the pioblcin of oidinai position in a 
studv of anger and fcai Using colleuc students as subjects, and 
the tcchiiiriuc of inti ospcction, he found no difteiencc between tlic 
fiist-boin anti others in lespcct to fcai, but he fouiul ii lehable 
clifteicnce in respect to angei, indicating that fiist-boin aie moic 
pione to anger than othcis Goodenongh (26) investigated the 
einotionai behavior of 990 cliildicn, langing from 18 months to 6 
yeais, in a mental test situation and lepoited slight difteicnces onlv 
in legaid to difitiaetihility 

A summary of the hteiatuie demons nates that die piohlcni of 
the lole played by ordinal position has been appioachod by many 
avenues of inquiiy in attempts at ai living at some delinitc conclu- 
srnns. Unfoi tiiiiatelj, except in <;oine instances, tlieie is' genei.tl 
disagi cement on piactically cveiy point Agi cement is liigbest in 
icgard to physical data Agiecmciit is piactically unifoim that, 
?it birth, weight vanes dnectl\ with tlie oidei of biith, the /iist-btirii 
being the lightest. The evidence in legaiil to skeletal and muscular 
conditions, and susccptibiluv to ccitain diseases, although not condu' 
sive, rod rentes that first-boin me rnleiioj and moic susceptible, tc- 
spectLvely, than subsequeiit-boin Theie is piactically iiiiifoim 
agreement that tlieie is a heavy incidence of still-boin oldest cluldien, 
which incidence is fai bc3fond tJie noimal eYpectntion Of those wlio 
survive, however, the earlier born nicmbcis aie fitted to suivive 
longei . 

Theie as wide disagreement legaiding the relationship between 
intelligence and position in the family but, on the wliolc, agiceinciit 
IS good that supeiioiity (le, talent) is coi 1 elated with birth posi- 
tion, using success as the ci itcnoii The ielation:7hip of fccblc- 
nnndedness to biith position has not been, howevei, satisfactorily 
determined A gieat deal of confusion exists icgaiding the idle 
of birth position m mental abnoimalit^'^, althougli tlie majority 
of opinkon IS that the Hist-born childien arc unusually picdisposcd 
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to mental disoidci Notable exceptions to this opinion aic Adler 
and Hug-HLllmiith who favoi the middle child for the lolc of most 
piedisposed. The opinion legaiding delinquency is divided 

The icasons foi the agi cement icgaiding the lelationship of biilh 
position 111 the family to ccitain physical tiaits is not clifilculc to 
dctciminc Cuter la aie moie easily set up and accuiatcly defined 
than 111 the splieic of ps3^LholoKiLal tiaits Thus, foi example, the 
cii tenon of weight at birth leaves no looin foi individual iiiteipie- 
tation, theie is no disagi cement icgaidmg the validity of the iiicasuic, 
1C, the scale, and ao the data of vaiious in\estigatois can readdv 
be compfiied, Disagi cement of results, theietoic, can be due only 
to the selection ol the sample 

In the mcnsiircment of psychological tiaits we have no such gem 
eral agreement The ciitciia and validity of the measuies ate open 
to questioning, and thus when two studies disagiec, the lack of agi ce- 
ment may be due not only to selection of sample, but also to diftci- 
cnccs in ciiteiia and measuies Sevcial available studies, fot example, 
have investigated the iclationship of intelligence to oidinal position 
Yet each one has used a difteient mcasuie of intelligence To what 
IS the disagiecment in results to be attiibutcd^ To sampling, ineas- 
me, 01 both^ Some of the studies have tested two and tlncc childicn 
fiom the same family, and although it is common knowledge that 
age influences the scoie on the intelligence test, no collections have 
been made tor age differences Othei studies have made statistical analy- 
ses of tile childien icfciicd to behavior clinics, foi example, and pub- 
lished icsults which aie meaningless because they do not include any 
infoi malion icgaiding the noimal expectation detcimined from an 
analysis of the population from which the sample is diawii. What 
conclusion can be diawn tiom a statement that 10 pei cent of the 
lefeiials to a behavioi clinic aie only childien unless it is contiastcd 
with the fact that the noimal population of childien contains only 
5 pei cent of only childien'^ The ciitenon of "‘success/’ foi example, 
IS frequently used Is oidinal position the only vaiiable^ Obviously 
not. What about the advantages given to fiist-boin in the way of 
financial aid, oppoi tuniLies foi education, etc , which aic so ficqucntiy 
not available toi siibsequcnt-boi n ^ Bcfoie an adequate study can 
be made these factors must be consider ed. 
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Purpose of Study, Selection of Sample, Measures Used 

This study was designed to investigate the problem of the lela- 
tionsliip of ordinal position with some psychological factors which 
have been clemonstiated to be amenable to ineasuiemcnt. As has 
already been discussed, prior studies m this field have been weakened 
by choice of ciitena and selection of sample, thus making intciprc- 
rations difficult This study is aimed at ovei coming these diffi- 
culties in so far as is possible. 

Reviewing these difficulties biicfly, the fii^Jt was the pioblcm of 
adequate ciitena Up to 1920 st^ceexs was the most widely accepted 
ciito.rion of superiority even though many lecognizcd its fuiidninental 
inadequacy. The lack of valid and reliable measures (i.c., tests) 
furcccl eTcpcrimenteis to utilize this criterion and such devices as 
the number of lines devoted to the individual in professional biogra- 
pJiics as its nicasuie In this manner superiority or competence was 
estimated and ordinal groups compared With the inci casing pnpu- 
laiity of intelligence tests this cnteiioii was abandoned and attempts 
made at systematic comparisons based upon actual scoies made on 
a standardized test Unfortunately the academic bias of the vaiious 
mvestigatois led to the use of many divcise measures of intelligence, 
instead of utilizing the best available, leading to icsults which were 
not directly comparable To avoid this difficulty the picseiit study 
utilized the Stanfoid Revision of the Binet-Simon test because of 
its general acceptance as an adequate measure of intelligence, and 
the one considered most valid and reliable. 

The second difficulty which this study attempts to oveicomc is 
the problem of selection of experimental sample. Tins study docs 
not use two or mote mcmbeis of a family, i e , sibs, to make up the 
ordinal groups. Such selection, of necessity, must involve the p:ob- 
1cm of age differences and its relationship to the scale, and the writer 
feels that if age differences can be in some way obviated and 
corrections made unnecessary that some souices of enoi can be 
eliminated. In the study being presented the oidinal gioups aie 
composed of unrelated individuals of approximately the same age, 
instead of sibs of different ages. The assumption made is that if 
there is no restriction of sample the law of chance is opciative and 
chance inequalities leveled out, thus making ordinal gioups just 
as comparable as if the various members of the gioups wcie both 
bibs and of the same age. The opportunity for artificial selective 
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lactnij? opeifiting is also reduced to a inmmiuni, a factoi winch has 
entered into previous experiments in that the experimental gioup 
XA'as too fieqiicntlv not leprescntative of the noimal population 
The samples were taken from juvenile courts, behavioi clinics, 
oipli.in nsvlums and the like, and it is conceivable that many of the 
cliltei cnees m conclusions icgaiding the intiuence of oidmal position 
aic, in icalitv, attiibutablc to the sample used The use of atypical 
samples introduces many uncon tiollable factois, and it is for this 
icason that this study utilizes a ''normal” sample, all appioximatcly 
the same age, found in the school loom ratliei than in the clinic or 
court 01 oiplian asylum 

The selection of subjects foi this study was made as follows the 
6 B and 6 /I classes of Public School 91, Bjonx, New Yoik, com- 
prised the experimental sample Of the 6 B students all childicn 
weie included in this study who satisfied the expeiimental rcqune* 
ments These requirements weic, fiist, that both parents should be 
alive and living at home, second, that no deaths have occuiied in 
the family (and thus affecting the oidinaL position of the subject), 
and, thiid, that othei childien in the fannily are not moic than 
seven years youngei or oldci than the subject. Out of a possible 
140 enrolled in the 6 B gioup 103 childicn satisfied these icquiic- 
ments Of the 6 J students, 10 childien fioiii each of the four 
classes weic selected at random who satisfied the cxpci iiiicntal re- 
quirements, thus foiming a gioup of 40 subjects None of the 
children used were related as sister or btothei No selection was 
used except the satisfying of the expeiimental requuements outlined 
above Neither the tcacheis noi the childien were aware of the 
puiposc of the study or the measures being utilized Only the 
piincipal of the school knew that the experimentci was not a mem- 
ber of the staff of the Board of Education, and that the testing 
piogram was not loutine The cooperation of the teacheis and 
students were thereby ensured and personal considerations eliminated 

\Ve will employ two methods of grouping the subjects The first 
method is the histoiically accepted one of grouping into Only, Oldest, 
Youngest, and Middle. The second method separates the subjects 
into only two groups depending upon whether oi not the subject 
is a first-born These two groups will be denoted as Fusl-boin and 
Subsequent-born This study is aimed at investigating the problem 
of ordinal position by taking a normal group of children, measuring 
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tlicir pciiountmccs on vniious stanclaiduetl tests, p:ioin>nip; them 
according to oidinal position, campaiiriK the vaiioiis oidnial j)ositions 
\vith each other and noting difteiciiLes ui peifoimaiice, if any, 
among the several groups To accomplish this cud a battciy of ic^ti 
was selected which is cotisideicd suitrddc foi ine.isuiuig tile pei- 
lo nuance of chddien langing in age fiom 10 to 13 yea is 

The fiist mcasuie selected ^\^\b the Stan fold Revision of the 
Binct-Simon test because it is well adapted foi use with school 
cliildien Since digit spans aie an intcgial pai t of this test, aiiclitoiy- 
\ocnl foi ward and icvcisc digit spans wcie also measuied In the 
ticatment of the lesults the wiitci has dealt -with the nunihci 5 i>ans 
as separate and distinct fiom the IQ because of the disagi cement 
pievalcnt (10, p 196) regaiding the age plncenient set by Tcinnr 
Ell his revision of the IBinct-Simoii scale 

The Whippic-IIealy tapping test was selected as a mcasuie oi 
niotoi ability because of the simplicit}' of iiiatciial involved, the shoit 
penocl of time letiuiieil foi its admmistiation, and because of ita 
leliabihty (44, p 38). 

To fit the particular needs of this, study two aiithmetic .iddition 
schedules J and H were constincted, using the niateiial of the Couitis 
Aiithiiieiu Test, No 7. These schedules wcic not intended to take 
the place of the Couitis Test as a measuic comparing the pci foiiiianv^e 
of the individual to gioup noims, but latlicr to tnalce possible the 
comparison of the mdividuaVs performance at two diffcient tunes. 
Since the aiithmetic pioblcms of the Couitis test weic uiiginally 
selected on the basis of equal difficulty, it was a simple mattci lo 
select each even item to inalce up Schedule each odd item 

to make up Schedule In the actUril administration of tlicse tests 
Schedules A and B were alternated with each subject to lulc out 
any poi.sible inequality which might still be present. 

Finally, the last test m the batteiy of tests used in this study was 
the Morgan and Hull Peisisteitce Maze (43) This maze liai. 
sevcial possible solutions of vaiying difficulty depending upon the 
combinations of alleys which the expeiimenter wishes to use, The 
nia'ze can also be so controlled that no solution is possible The 
subject IS permitted to solve the various possible piobleins, thus 
building lip a mental attitude that each problem picsentcd can be 
solved Then the pioblem for which theie is no solution is pLc- 
bcnted and the reactions of the subject aie obscivcd and lated on a 
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nine-point scale of pcisistenue Moigan defines Peisistence as 

a mental attitude which aiiscs as the tcsult of n definite 
ciiviioniiieiital situation The stimulus to peisistencc is some 
situation that would tend to hinder the free unfolding of a 
couise either begun oi planned h> an individual and the ntti- 
tiide of persistence indicates a reaction of pugnacity toward 
this th waiting situation 'rhis attitude is probably a conditioned 
response It might he defined as that altitude which drives 
<i poison, once he has imdcrakcn a task, to cninpletr it to 
hiB satisfaction (43, p 180) 

jMorgfin and Mull devised this maze situation to satisfy tlie condi- 
tions icquired to measure this ciait fioni an analysis of the tiait of 
Peisistence and its development The conditions which must be met 
it nn iiulividuars peisistencc is to be incasined are, accoiclmg to 
Moigan and Hull, lust, a fccline of famdmritv with the task in- 
volved, since the subject lias no means of evaluating the difficulty 
of a totallj^ un familial task Second, 

he must ha\e experienced some success in the task Pci- 
sistence is an outgrowth of the habit of success Ilcnce it is 
ahboliitely essential that the indi\ idunl experience sijcccsa in 
the type of work involved in the test in order to measure 
how strenuously he reacts against thwarting in the sanac sort 
□f work Thud, training in success should involve the over- 
coming of increasingly greatei difficulties Fourth, the hnal 
test must be di/hcuft enough to tliwnrt the most persistent pei- 
son Fifth, there rniist he some scale by means of which the 
vaijing reactions may be evaluated Most of our teist mcasurLs 
are in terms of degrees of achievement or the time taken to 
attain the same degree of achievement Since persistence ]«> 
only indicated by the subject’s reaction when achievement !•» 
wUhUelcl It IS ob\ioiis that the first cannot be used in a tc«t of 
tills sort, In a pievio-iis experiment with the same apparatug, 
tunc >viis used as a me u sure, but seemed inudeiiuate (+3, p 182) 

The maze was constiucted according to the plan dcsciihecl by 
IMoigan and Hull (43, p, 182) The paths weie gmoves cut in 
biass and mounted on an aluminum sheet 

The places inaiked </, /? and C on the I'miz.c were lioles so 
that when the subject, tracing through the maze wUh a stylus, 
came to one of these holes his st\lus would drop into the hole 
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Daring the test the inaze is kept covered >v}fh n sliieJd throng b 
which the stylus is inseited. Enough of the ma7e is visible 
around the stylus to indicate the nature of the turning plmes 
but not enough to enable him to see fiom one alley tn any 
adjoining ail^y He knows when he has solved any paiticiilai 
problem by the fact that his stylus drops into a hole 

The pioblems of viiiving: diflicultv were accomplished by mscitiiig 
blocks in diffeiciit alleys, thus cutting oft paits o^ the maze 

The pioblems iisi?cL vveie as follows* 

1 A block as indicated by the dotted lines is msert(d at puint 
marked (1) on the diagram This cuts off the greater iiart of 
die maze and the svhitioi) of this one is veiy /*asy Hole 

IS open 

2 Blocks aic inserted at the two places maikecl (2) Some- 
what less of the ma7c is closed Hole // is closed and a solu- 

tion means hnduig S This is then a new problem with a 
different and nioie difficult solution than the fiist pioblcm. 

Blocks are inserted at the three places marked (3) The 
holes // and B arc both cut olf and a solution involves more 
tracing and the location of a new hole, C 

+ Blocks are inseited nt the three places marked (4) These 

thiee blocks cut off all thiec holes, /I, B and C TUc solution 

of the maze is impossible 

Procedure 

The testing piogiam wrs divided into thicc pcuods, sevcial days 
apait. They included , 

1. Detemunaiton of Eltgibiltiy Each child was first inter- 
viewed to determine whether or not he (oi she) satisfied the 
experimental lequiiements If the lequitements weie satisfied a 
note was made against his name on the class roll so that he would 
again be called At this time the child was asked for paiental 
preference, if any 

2. Deter ?nmattQfi of IQ and Nttnihet Sf^aris* In tlie second 
period all the child len who weie eligible were tested by iineans of 
the Stanford Revision of the Ihnct-Sinion Scale, and also were tested 
for auditory-vocal foiwaid and leveise digit spans 

3* Qtfiej j\r£easti? es. In this peiiod tlicic wcie seven steps, al- 
ways given in the same order r 
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n A) ithinetu Schedule A (o; B) ^ rcquiiing 8 minutes The 
subject was g[ven the following instiuctions 

You will be given eight minutes to find the antweis to as 
many of these addition examples as possible Wiite the 
answDis on this paper directly underneath the examples You 
are not expected to be able to do them all You will be 
maiked for both speed and accuracy, but it is more important 
to have your answers right than to tiv a great many examples* 

Tests Aveic scoied on the basis of numbei of cxfimples added 
coriectlv. 

b Whipple-Heuly Tapping Test icqiniing 30 seconds The 
instructions rvete 

Tap one tap with pencil point in each square Start at bottom 
liift-lviiml coincL ami go across to end of fiist roAV On second 
low tap from right to left and on third from left to light 
Keep on going hack and foitU as lapidly as you cnii One tap 
in each block Begin when given sigtitil stop immediately 

on word "i?rOP ” 

The Whipple-Healv method of sconng was used 

c IFkipple-Healy Tapping Teu lequiiing 30 seconds icpeated 
with the instiiictions ‘^See if you can do any hettei ” 

d Uloigati and Hall Persistence Alaze The subject was 
prepared foi this test by the expeiimenter in the following manner, 
the subject was asked “Have you evci seen a niaze^** Rcgaidlcss of 
the answei the subject was shown one of the mazes used in the 
Poitcus Maze Scale All subjects weic familtai with such mazci* 
fiom the puzzle sections of the comics Then the subject stood in 
a comfoi table position Avith the hoaid, alrcad}'’ picpaied for the first 
test, coveied wtth the shield, and with the stylus inserted at the 
round alley {S) in the iniddlc of the boaid, on a table in front of 
him The cxpeiimentei then gave the instructions described by 
Moigan and Hull 

Y'ou sec thc^e little alleys that the stylus can travel tliruugh P 
You take this stylus and trace through until it drops into a 
hole, see, this way 

The experimenter tmees to the hist tuin and then said, 

This first test is very easy, but, you see, here you can go 
two ways You must choose which Avay to go If the stylus 
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docs not drop iiuo a hole, come and ti> ilic othci \v.i\ 

When >o\l find the hole, tell me and I will open up moic of 
the board for 

Tests two, tlircc and foui wcic Kiven in siictcssion When th^* 
cvpciimentci opened tlic boitid foi the foin th test he s.iul, 

Now y-oii have practically the whole bonrd to work oil 

The pioceduie of and Hull was followed tliioui^liout 

"While worJcnig, if the subject said. 

You must have pot these pegs in wiong 

tile experim eater iisimlly smiled and said notliiiiK, lcttini>: Inm intci- 
piet ab he pleased. If this was not siiHicicnt and the svibjcct con- 
tinued to ask questions in an cftoit to get a pointei the c\pLiimentci 
said, 

I am not supposed to talk while yon are taking the test. 

This IS merely fi statement of the attitude which has been prescivrd 
thiouQrhout the test, and serves to imprcsb the subject with the w'orth 
of the test, 

Aftei the biibjcct bad woikcd foi 10 minutes the cxpeiuncnlei 
would say 

Do not work loagei than you wish If you can’t find the hole, 
and do not caie lu try loiigei, you do not iiccil tu 

On the basis of Ins peifoimance on the maze the subject wns 

1 cited at once on the following mne-point scale which was used by 
Morgan and Hull . 

9 Carele^i*? — anxious to quit a task 

8 Excuse huntei — -always has nn excuse to get out of work — feels badly, 
eyes hurt, time valuable, etc, 

7 riddling plodder — keeps wnikmg beenuse he has not enough initiative 
to try harder or quit, follows line of least resistance 
6. Intermittent woiker, goes by spurts, working hard and then has periods 
of fiddling. 

5 Works hard but has little insight (leally persistent, but not intelligent) 
4 Persistent worker with some method or definite nttempt to accomplish nini 
3, PeisisCent worker xvilh some insight hut easily convinced Probably tiies 
out two or three methods 

2 Tenacious, obstinate type — more determined to succeed because of 

obstacles 

1 Analytical type* — intelligently persistent in the extent that he fiiUv analyzes 
the problem Presents data well worked out to prove his conclusions 
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e Wbtpl>le-He/ily Tappuig Test lequiiing 30 seconds with 
same instructions as in part 'V/' 

f JFJiipple-Hcidy Tapping Test requiring 30 seconds with 
same instiuctions ns in part 

g /hithmenc Scheelulc B (o; A) lequinng 8 minutes In- 
structions were 

You have another eight mimiles to find the nnsweis to as 
many of these addition examples as possible 

Results 

The Hveitigc ages of the ordinal gioups compiising each of the 
two expel 1 mental samples used, the 6 and the 6 A\y aic so alike 
that differences are negligible As shown in Table 2, in the 6 B sam- 
ple the Only gioup, conaposed of 11 males and 7 females ranging in 
age fiom 127 to 147 months, showed the lowest average age of 137 5 
months, tlie Youage^ij 21 males and 21 females ranging from 118 
to 158 months, aveiaged 137 8 > the Oldest, 13 males and 16 females 
langing fiom 125 to 150 months, aveiaged 139.0 montlis, and the 
Aluldle gioup, 6 males and 8 females langing from 129 to 153 
months, 135,0 Among the 6 A*s the Oldest gioup, composed of 6 
males and 4 females ranging fiom 127 to 147 months m age, avei- 
agecl 134 5 months, the Only, 6 males and 4 females ranging fiom 
131 to 138 months, 135 0, tlie J\Iuldle, 1 males and 3 females fiom 
136 to 146 months, 136 1 ; and the Youngest j 6 males and 4 females 
from 132 to 147 months, 137 0 Thus the gieatest diffeiencc in 
aveiage age among the 6 B groups did not exceed 3,2 months, and 
among the 6 2 5 months The foui gioups compiising eacli sam- 

ple may, therefore, be considered equal in so far as aveiagc age is 
conceined and Intelligence Quotients do not liavc to be adjusted for 
age dilfeiences 

An analysis of the range and distribution of the /(J's of the two 
samples indicates that the two aie well distributed from the view- 
point of normal distiibiition, with a tendency foi the exti ernes of the 
scale to be somewhat laigcr than expectation Table 1 shows the 
nbseived as compared to the theoretical fiequencies The average 
IQ foi each of the two samples was somewhat high with the 6 
aveiaging 112 0 and the 6 A*s 1 14 0, 

Table 2 showa the average IQ’s for the foin oidinal positions 
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TABLE 1 

DisminuiiON or Ekpprimentm Sampies According to /0*s 


Scores 

Mid-point 

6 Vi's 
Observed 

fre{iijenpy 

1 hcoPitical 
f reiiTiencv 

6 //’a 
Observed 
frequency 

TheorcticTl 
f 1 ctiueticy 

145-134 

H9 5 

4 

1 7^ 

0 

36 

13 5-14+ 

139 5 

5 

5 99 

2 

1 96 

125-13+ 

129 5 

U 

1+ 18 

8 

6 07 

115-124 

JJ95 

18 

32 85 

9 

JO 3S 

105-11+ 

109 5 

28 

25 12 

12 

11 23 

95-10+ 

99 5 

22 

18 88 

5 

6 64 

J15- 9+ 

89 5 

7 

9 67 

4 

2 23 

75- 81 

795 

5 

3 4+ 

0 

43 


A = 103 Clii^= 6 34 iV = 40 ChP =- 3,57 
Ar — 112 0 Av — lit 0 

5D— 16 2 134 


Tlie results obtained iiom the two c\pei iniental samples aie ic- 
markably similai. In both samjiles the ^loup denoted as Youngest 
led With the hip;hcst aveiage IQ, the Middle cfunc second, the Oldest 
third, and the Only last When these diffeicnccs weie subjected 
to statisttcal analysis we found that the chances iii 100 that the true 


difterences are gieatei than zero were gieatcst in lespeci to the 
Youngest as compaiccJ to the Oiilv and Oldest^ and smallest w hen 
companiig the Oldest and Middle Table 2 gives these coinpaiisons 
111 detail Consolidating the data in Table 2a ive iliitl that, foj the 
6 the First-boin weie lepiesentcd by 24 males and 23 females 
langing in age fiom 125 to 150 months with an aveiage IQ of 
108 45, and Subsequent-born by 27 males and 29 females langmg 
fioiTi 118 to 158 months with an avciage IQ of 113 82 Among the 
6 /7 s, the First-born included 12 males and 8 females Avith an age 
range of 127 to 147 months, aveiage IQ 111 80, and the Subsequciit- 
bojJi 13 males and 7 females langrng fiam 126 to 147 months with 
an average IQ of 116.40, This consolidation to foini two groups 
shows the range of IQ% the distiibution of subjects, jn pcj cent, 
and average 70's. The Subsequent-bom aie supeiioi to the Fust- 
born in terms of avciage IQ. both in 6 B and 6 // samples 

An analysis of the average auditoiv-vocal foivvaid digit spans 
of the two samples disclo'^ed no such unifoim agioemcnt, Among 
the ^ ^ ^ *^he Youngest gave the highest avciagc Spans whcieas among 
the 6 // s they gave the lowest The Oldest groups aic consistently 
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Intellicht^ce Quotients (Stanford Revision of the Binet-Simon) 
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(1) Only and Oldest groups combined as First-born Italic figures — 6 J's 
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low in both sninrlRS and the Middle and Only gioups consistently 
higher. The diftei cnees among; the avciagcs aic not, however, 
rehaWe as /iidicatcd m Table 3 Table 3^ discloses an intcrcstiJiff 
distiibution of scoics Even though the differences between the 
averages are not lehahlc yet, among the 6 only 38 pei cent of 
First'born gave spans of 7 oi over as compared to 52 per cent of 
Subsequciit-boin Among the 6 //’s this difference is not found 

The results of the ituditoiv-vocal rcveise spans, as given in Table 4 
arc also inconsistent Again, among the 6 7?’s the Youngest gave 
the highest average but fell to third position among tlic 6 //’s. In 
both samples the average seme of the Youngest is highci than tjje 
Onlv, the chances of a true diffcience being observed vaiying be- 
tween 70 and 93 Except for this the data show no agreement 
Again, however, we find that only 13 per cent of First-born gave 
spans of 6 or better as compaied to 20 pei cent of Subsequent-born 
Table 4^ shows this in detail 

The results of the peifnimance on the two aiitlmictic schedules 
cannot be dealt with as simply as we have with the preceding. 
Sdiedule '0^/" was given just before the subjects attempted the 
Morgan and Hull Maze, and Schedule "B'" was given subsequent 
to the m.aze The i dative positions of the four groups, both 6 and 
6 IS notably consistent for both schedules The order in average 
performance is as follows: 


6 B 

Schedule A 
Middle 
Youngest 
Oldest 
Only 


Schedule B 
Middle 
Youngest 
Only 
Oldest 


6 4 

Schedule A 
Middle 
Youngest 
Oldest 
Only 


Schedule B 
Middle 
Ymrngest 
Oldest 
Only 


Thus, the Middle gioiip consistently led, the Youngest occupied 
second place, the Oldest, except foi one variation, tliird place, and 
the Only, except for one vaiiation, occupied last place The rein 
ability of the differences of the performance of the Middle gioup 
IS indicated by the fact that only when coinpaicf] with the Youngest 
did the chances ui 100 of a true diffeicnce fall below 93 Table 
5 gives this detail. 

Table 5a dcmonstiatcs the supeiioiitv of the peifoimance of the 
Subsequent-horn gionp as compared to that of the First-boin Let 
us examine the scores on Arithmetic A and, fot tlie moment, the 
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Arithmehc 
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numbei of subjects who answered coirectlj^ two oi less of the 
addition examples We find that, among the 6 B*s, 21 per cent of 
First-born gave such pool peifoinianccs as compared to only 9 per 
cent of Subsequent-born. Among the 6 /f’s vve find a similar lebult 
with 15 per cent of Fiist-boin giving so pooi a pcrfoimancc wlicreas 
no Subsequent-born made so low a score 

Turning now to the high end of the scoies wc find the situation 
reveised, — 19 per cent of Fnst-boin, among the 6 j5’s, made scoics 
of 9 or better as compaied to 27 per cent of Subsequent-born Among 
the 6 it was 10 per cent as compared to 30 per cent. 

"I’he peifoimances on Arithmetic B could he shown to give essen- 
tially the same lesults as that found in Arithmetic J It is unneces- 
sary to do this, howevei, since an examination of Table 5a will 
cleaily demonstiatc this point 

The relative superiority of perfoimance was not the only analysib 
made of the data secured fiom the Aiithmctic Schedules The 
expeiimentcr was also intciested in dcteiminiiig the lelative influence, 
if any, of the intervening maze situation upon the performance 
of the various groups as measuied bv comparing the scores achieved 
on Scliedules J and B Table 6 gives these compaiisons 


TABLE 6 

Differences in Average Scores on Arithmftic Schedules // and B 



Schedule A 
Average 
scores 

Schedule B 
Average 
scores 

% change 
in average 

% change 
in variability 

Only 

6.3 

52 

^ 30 

— 1.9 

Only 

4S 

40 

— Ji 0 

+ SI 

Youngest 

63 

60 

— 6.6 

-h 93 

Yoit7igest 

67 

S3 

—20 8 

-hJO 2 

Oldest 

5.8 

4,9 

—14 0 

-1-17 9 

Oldest 

5 5 

4 2 

—23 6 

-h P 0 

Middle 

73 

6.8 

— 66 

— 41 

Middle 

7 3 

as 

— ii & 

— 26 3 


Bold face figures — 6 B subjects 
Italic figures — 6 A subjects 


It IS evident from Table 6 that the lebults of the 6 and 6 A's 

aie again consistent. All groups, both 6 /i’s and 6 showed a 

decrease in accuiate peiformance when Schedule B is compaied to 
Schedule A The degree to which acciiiacy was reduced varied, 
howcvci, from group to gioup The Only group showed the smallcbt 



198 


JOURNAL or GFNl TIC PS^CIIOI OC,Y 


reduction, the Middle and Youngest Avcrc iicvt and tlie Oldest 
showed the gieatest reduction. This was tiuc of both the 6 7?*s and 
6 /!*%, The 6 as a group showed a much large i reduction in 
number of examples correctly added than did the 6 li's as a group, 
a finding which could have been anticipated since the 6 i^*s were 
□nc-half veai fnithci advanced in the educational scale, Tlic sole 6 I) 
sub-group wJiose performance was as much cm tailed as any of the 
6 /i groups was the Oldest This group showed a drop of 14.9 per 
cent, which decrease is 3 9 pci cent gi eater than cithci the Middle 
or Only groups of the 6 sample. 

In the analysis of performance on the Whipple-Healy Test atten- 
tion IS again focused on these two factors, namely (rr) on the relative 
diftcrenccs in performance among the various ordinal groups as indi- 
cated by average scores, and {b) the relative clungc in performance 
on successive trials of each group as indicated by the pei cent change 
111 the average scoic. 

In regard to the lelative differences in perfoimance, Tables 7 and 8 
give the average scores foi Tiials 1, 2, 3 and 4, foi botli 6 /i's and 
6 /Vs If, on the basis of average score, the ordinal groups arc again 
arranged in order of decreasing aveiage, we find the following. 

6 /?‘s 



Trial 

TTml 

Trial 

Trial 


1 

2 


4 

Highest score 

Oldest 

Youngest 

Youiificst 

Youngest 

Next highest scoic 

Youngest 

Oldest 

Only 

Only 

Next highest score 

Only 

Only 

Oldest 

Oldest 

Lowest score 

Middle 

Middle 

6 

Middle 

Middle 

Highest scare 

Oldest 

Oldest 

Oldest 

Youngest 

Next highest score 

Youngest 

Y uiingest 

Middle 

Oldest 

Next highest score 

Only 

Middle 

Only 

Only 

Only 

Lowest score 

Middle 

Youngest 

Middle 


From this arrangement the most outstanding point is that the 
Middle ordinal group consistently occupies the lowest score ]insition. 
From Tables 7 and 8 we sec that the scoies of this group are not 
only consistent but also reliablv pooler than any of the other gioiips, 
The chances in 100 that the average scoie of the AdidcUe gioup will 
always be inferior to that of any of the other groups varies, except 
in two instances, between 82 and 99.6 The inferiority of the 
average scoies of the Only group as compared to the Oldest and 
Youngest, although consistent are not ns leliablc, vaiying between 
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Whipfle-Heuv tapping Test 
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R4KCE AND Distribution of Whipple-Healt Tapping Scores 
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Bold hcs figures— 6 B Subjects 
Italic figures — 6 Subjects 
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50 and 97 chances in 100 that the true diffeiences are greater than 

7.ero 

Table 8(7 consolidates the data foi purpose of comparison into 
First-born and Subsequent-born It is obscived tliat the aveiage 
scores are slightly higher in favor of the First-born, but essentially 
these differences are of little consequence Of greater iiitciest is 
the distribution of scores, and here ^vc find the Subsquenl-boin group 
dominating the extremes of the distiibutioii, both the low and the 
high The extremely low scores do not appear until Tapping Tiial 
3 or, in other woids, they appear after the performance on the 
Morgan and Hull maze The high scores, on the other hand, are 
present throughout 

Proceeding to the second point regarding alterations in per- 
formance with succeeding tiials, Table 9 makes this analysis in 
terms of per cent change in average score and per cent change in 
vanability Heic we find that the Middle group displayed the 
highest increases in aveiage scoic on succeeding trials and the Only 
gioiip displayed the least change. These observations aie readily 
understandable when coupled with the fact that the Middle gioup’s 
low level of initial performance in tapping permitted a much wider 
range in winch to improve, whereas the Only group's perfoiinance 
began on a high level and left relatively less room for impiovemeiit 

Comparisons m terms of variability (Table 9) of the average 
pcrfoimance on the thud trial, the trial following the maze situation, 
the Only group showed the greatest increase, the Youngest next, 
and the Oldest least On the succeeding trial, the fourth, the Middle 
gioup rose to fust position in terms of increase in variability. 

Table 10 presents the statistical treatment of the ratings of Pci- 
sistence Following Morgan and Hull’s nine-point rating scale, 
Persistence rncicases as the number decieases, le, No 9 represents 
the low extreme of the Persistence scale and No 1 represents the 
high extreme The ratings, of course, represent the judgment of the 
experimenter based upon the observable peitormaiice of the subject 
in tile maze situation. 

If we ai range the vaiious ordinal groups on the basis of aveiage 
ratings, ranging from the lowest (i e , most persistent) to the highest 
(i c , least persistent) we get the following arrangement 
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Persistence 
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6 ./’s 

Mo^t peisistcnt Youngest Yoiingcsl 

Next persistent Muldlt Middle 

Next persistent Only Only 

Least persistent Oldest Oldest 


The ariangement of the ordinal gioups of tlic 6 D sample coincides 
with that of the 6 /I sample The Youngest gioup holds the posi- 
tion of most peisistcnt, the Middle aie second, the Only aic thiid, 
and the Oldest aic last. From Tabic 10 we see that the aveiagc 
ratings of the Youngest gioup aic reliably supcrioi to the ratings 
of the Only and Oldest gioiips, the chances of the diffeiences being 
true all being \ycll ovei 90 Howcvei the differences between the 
Youngest and Middle gioups are not anywheie near as reliable, being 
56 chances in the 6 B sample and 68 in the 6 A sample The 
supeiior latiiigs of the IV'Iicldle gioup as compared to the Oldest and 
Only gioups are, on the other hand, reliable, langing from 84 to 
99 chances in 100 The difteiences in ratings between the Oldest 
and Only groups aie fairly ichablc but not conclusive. The chances 
of a tiue difteience aie 88 in the 6 B sample, and 67 in the 6 A 
sample The lattci lesiilt is, of couise, not reliable 


TABLE 11 

Combined Parental Preference 


Preference 

Frtlliei 

Moth)er 

None 

No of ca^es 

Only 

3 

13 

13 

2S 

Youngest 

4 

8 

40 

52 

Oldest 

5 

14 

20 

39 

Middle 

0 

2 

22 

24 



TABLE lla 




Combined Parental Prei-ercnce 

IN Per Cen’ 

1* 

Preference 

Fadier 

Mother 

None 

% o£ CtTaca 

Only 

7 2% 

46 4% 

46 4% 

100 0 

Youngest 

17% 

15 4% 

76 9% 

100 0 

Oldest 

12 8% 

35 9% 

51 3% 

100 0 

Middle 

0 0% 

8 3,% 

91 7% 

100 0 



TABLE 11// 




Combined Parentai PRrrERENCE 

IN Per Cent 

Preference 

Fatlicr 

Molliei 

None 

% of enscs 

First-born 

10 44% 

40 30%^ 

49 25% 

100 0 

Subseqiienl-born 5 26% 

13 16% 

81 58% 

100 0 
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Tabic 10^7 coiTibmes the OiiIy and Oldest ^Moup to funn the Fiut- 
born, amt the Youngest and TVliddle gioiip to foiin the Subscqviont- 
born It i<? clearly evident, not only from a compatisoii of the 
averages, but also from an examination of tlic distiibutioii ot the 
latiiigs that Siibscqucnt-borii icceivcd moic high and fcwei low 
intirgs of Persistence than did Fiist-boin. 

Data of a diftcicnt iiatiiie aic picsentcd bv Table 1| All the 
subjects wcie asked, but not urged, to express a paiental picfcicncc 
if any The information was solicited in as noimai a maniiei as 
possible and the child’s answci was nevei questioned Since school 
level diifcrcnccs have no significance heic, the data of tlie 6 i? group 
have been combined with that of the 6 /I gioiip to foim <i composite. 

Table 11 discloses wide diftcieiiccs in the incfcicnces among the 
several ordinal gioups Whcieas 46,4 per cent of the OnU group 
state that they have no paiental picfeience, 917 pci cent, over 
twice as many, of the Middle gioup said they had no picfcicncc. 
It is notewoithy that the Oldest gioup gave stmllai i exults to the 
Only group, while the Youngest gioup moic closelv lesembled the 
Middle group See Tabic 11Z» foi this consolidation 

Maternal prefeience was expiessed by 8 3 pci cent of the Middle 
gioup and 15 4 per cent of the Youngest gioups as compared to 
35 9 pci cent of the Oldest and 46 4 per cent of the Only gioups 
Paternal pieference was expiessed by 12 8 pci cent of the Oldest, 
7.2 pel cent of the Only, 7 7 pei cent of the Youngest, and not at all 
by the Middle group 

Conclusions 

The data piesented liciein may, in general, be divided into two 
categoiies, first, chat data which coniiinis pievious experimentation 
and, second, that data which offeis new evidence leguiding psycho- 
logical differences among the several oi di nal positions. 

In bocli instances differences can be attiibiitcd only to variations 
m cnvnonmental influences <tnd not to diftcienccs in genetic oi piotu- 
plasmic constitution, Ficeman (20) has ably demonstiatcd in .i 
recent article concerning observed cases of identiCtil twins who wcie 
sepal ated and reared in diftctcnt cnvironincntb that psycliologiCiil 
difteicnccs of i datively laige magnitude wcie found bo tween indi- 
viduals who were genetically alike Diftci cnees ui IQ^s as well as 
in personality xvere observed 
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It is geneiallv iccogmzed that within any particulai family the 
uniformity of cnvironmcntEil influences for the vai lous childien is 
more appaieiit than ical The veiv fact that a child is boin second 
ill tlic family instead of first is sufEcieiit lo cieate an entirely diftcreiit 
environment, psychologically. Just how diffeient this new environ- 
ment IS IS problematical, although speculation is by no means absent 
The diftevential influences of these vaiying envuonments aie subtle 
and elusive and may never be fully disclosed Studies, such as this, 
attempt to leain something about these variations in environment, 
not bv studying the envuonments themselves, but by studying the 
diftercntial influences as they aie icflectcd in psychological tiaits 
which aic amenable to measuiement 

The findings of this study aie sticngthcncd by the use of two 
experimental samples instead of one. Since the two samples weie 
selected by dificient methods of sampling, i.e , the 6 B giouj) was 
selected on the basis of using all 6 D subjects available, and the 6 A 
group was selected bv the taking of small landom but equal samples 
fiom all the 6 A subjects available, the lesults of tlic one act as a 
check upon the othci The icpicscntativcncss of each of the two 
samples has aheady been deinonstiated, 

The 111 St sti iking thing about all the data piesented heiein is 
that the pertormance of the Only and Oldest gioups moic closely 
than not lesemble each othei This is tiue albo of the Youngest 
and Middle gioups This resemblance is apparent not only fiom 
an examination of the aveiage ratings, but is also enhanced hv the 
lack of leliable difteienccs Foi tliib leason the data has been pic- 
sented not only in the histoi ically accepted groupings of Only, Oldest, 
Youngest and Middle, but has also been gioupcd as Fiist-boin and 
Subsequent-boin, since this giouping seems to be inoie in accoi dance 
with the facts 

In icspect to Intelligence Quotients the findings of this study agicc 
witli those expeiiinents of most leceiit date, namely those of Coinmins 
(15) in 1927, Thurstoiie and Jenkins (65) 1929, and Locke 

and Goldstein (38) 1937, The evidence points to a consistent 
tendency for the latci born to be supenoi in intelligence. The 
.average of fiist-boin childien, regai diess of avhcthei they aie 

Onlj'^ 01 Oldest, mote closely lesemblc each othei than resemble the 
average IQ's of subsequent -bom childien The same may also be 
said of the bitci-boiii Nu le liable differ ciiccs weie found for 
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digit spans, both foiwaui and icvcisc, even tlioiigh they play 
important role in the deteimuintion of the JQ in Tetman’s revision 
ot the Binet-Simon scale 

The average perfoiniance of llic several okIiikiI gionps on tlic 
Arithinctic Schedules indicates again a siipci loutv of latci-born 
children ovci first-boin This supeiuirity is app.ncnt not only 
when the results of each schedule aic dealt with se pa lately, but 
also when the icsults of one schedule aic compared with that of the 
other schedule Regardless of whether we attiibutc the dccicase in 
pcrtoimance fiom Schedule A to Schedule B as being due rn fatigue, 
emotional disturbance, oi a combination of both, it is signihcant that 
first-boiii should show a much laigei reduction in average per- 
formance ovei that of later-boin Stiattou's (60) study, which 
indicated that hist-boin aie moie pionc to angei than otlieis, sug- 
gests that fiist'born niav be more pionc to emotional disturbance 
because of a tliwaiting situation and thus affect perfoiinaiice to a 
greater degice than foi later bom Tins nltciation of peifoiinaiice 
was not, however, observed on the scnsoii-motoi level The icsults 
of tlie Wliipplc-Heuly Tapfnni/ Test aie too confused to be icliable 
except to indicate that the peifoimaiicc of the Middle gioup was 
consistently infcnoi to all of the other gioups 

The results of the mcasuic of Pcisistcncc again indicate that 
fii St-born arc, on the aveiagc, infeimr in icgaid to this trait as 
compared with subsequent-boin childicn The division into four 
oidinal groups seems to be artificial because the diffcicnccs between 
the Only iind Oldest gioups, on the one hand, and tlie Youngest and 
Middle groups, on the othei, aie not ichablc The difterences 
between Fiist-boin and Subscqueiit-boin aic, howcvci, clcail}' evident 
and would indicate that this is the more natural division 

The diffei cnees in paiental prefcience expressed by the several 
oidinal groups are very suggestive of the existence of diffeiential 
parental behavior to children of vaiious oidinal positions The 
solicitude which paients, and m particular mothcis, shower upon 
tliEir first-horn is reflected by tlie picponderancc of maternal pief- 
crence expiessed by liist-born ns compared to latci-boin That 

this ovcr-bolicitude is withdiawn fiom subsequent cliihlicn is indi- 
cated by the deciease in cxpiessccl maternal prefeicnco fiom 46 + 
per cent of Only childien to 8 3 pei cent of IViiddlc childicn. 

Since It IS axiomatic that genetic makeup of an individual is not 
m any way affected by tile order in which fecundation has taken place, 



CUAULta BTEPltrN ROQERTS 


200 


that it can be expiessed in tcims of piohability without consiidci in,| 
oidinal lelationships, it follows that, if cnvironinent.il inlliiciiccs aie 
equal, tlic expectation foi any paiticulai oidmal gioup will he the 
same as foi anv othei group, and all ordinal positions taken as a 
single group If, tliciefoic, leliable diffeiences aiC found to c'sist 
between oidinal groups, and all scientific conditions of sampling 
are satisfied, the difteiences must be attiibutcd to diffciences in 
enviionmental influences and not genetic diftcicnccs The findings 
of this study would then indicate that the vaiiations in the psj^cho- 
logical factors studied aie the products of difteiential enviionmental 
influences, which influences aie diffeient for fiist-boin and those bom 
subsequently The development of initiative and self-siiffiLiency of 
fiist-borii IS impeded by the piotectivcncss and ovei -indulgence of 
their paicnts With subsequent- bo in child len this iiitcifcieiicc with 
development is not as mat Iced, due peiliaps to the weaung oft of the 
factor of noveltj' sunounding childicn and also, peihaps, to the 
accumulation of expciience deiived fioin icaiing the fiist-boin The 
differential enviionmental influences arc, theicfoic, in the case of 
later-born, moie favoiable foi the attainment of levels more in ac- 
cordance with the potentialities of the chdd than they aie foi 
first-born 
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FACTORS OF CHANCE IN THE TRUE-FALSE EXAM- 
INATION •• 

GiU, Colojado 


C C jMoorf 


Theic aie devices which have satisfied educational need over a 
peiiod of time which have been tested veiy little to detciminc their 
limitations before their adoption They meet ccitain philosophical 
staiiclaids, they are needed by a laige luimbci of eclucatoib, and aic 
adopted. Tlie true-false test is one of these The cssa5'^-type test 
failed in Its objectivencss, and those iiucicstcd in nicasuicmcnt cast 
anxiously about foi something to take its place. The tiiie-falsc test 
seemed to be one of the solutions to the pioblcm 

At the present time many of oui present and fonnci piactices 
arc being subjected to scientific expeiimenlation Theic is much 
said and done concerning the value of icflcctive thinking It is fos- 
tered Ml oui elemental V schools, high schools, and colleges, This 
attitude of icfLectivc thinking is producing changes at all age levels 
of life and growth Changes which arc ti an s forming piactices are 
occuiiing with stai tling lapidity in the field of education These 
changes usually aie due to a dissatisfaction with an existing oidcr 
of things^ aie an outgrowth nf a passion foi iinpiovement, or are 
produced by discoveries of new tiuth 

Wliercvcr one Uiriis iic finds tcchnic.il ly Liainccl 

bcholars patiently and methodically applying the msti umoiits 
and technique nf <icipnce to nninerniis unsolved piobleins in the 
field of ediicatiGn (1) 

The piesent study and discussion of the tiuc-falsc test docs not 
attempt to disci edit the fiict that the tiue-falsc test has been and 
will continue to be €in important contribution to educational pio- 
cedure However, it shows dcfinitelj^ that the facto i of chance may 
and does operate ratliei definitely in favor of high scoies foi sorne 
of the individuals taking this type of test, and just as definitely in 

^Received in ihc Editorial Oflicc on January 30, 1938 
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opposition to high scores ioi othci individuals taking the test, even 
though the test IS giadcd by the i iglit-miiuis^wiong-Gqu.ils-zcio 
livpothesis 

The greater the number of statements guessed at on a tiue- false 
test the gieatei influence tlie factoi of chance has in detciminiiig 
the size ot the scoic 

The advocates of the tiuc-falsc test Imvc disposed of tlic factoi 
of chance by assuming that it is of little impoitancc jf the foimula, 
nghts-minus-wrongs- equal -zero, is applied Then aigiimcnts ioi 
its negligible influence wcie based upon the fact tiiat tf a com is 
flipped IjOOO times the lesulting scoic will be appioximatcly 500 
heads and 500 tails. McCall flipped a com 50,000 times and kept 
a lecoid of the total numbci of heads and tails His icsults weie 
25,000 heads and 24,999 tails, He maintains that except foi a 
miscount somewhere the two would have j^iobably come out 
even (2) 

Due to the fact that for any laige numbet of flips, such as 1,000 
01 50,000, the heads and tails are approxiinatelv equal, it is assumed 
that the formula, nghts-minus-wiongs-equahzeio, will give high I v 
accurate lesults for any numbci of tiuc-falbc statements a test may 
contain even though the peisoii taking it is “ahsolutcdy iiiiiocciit 
of any knowledge” concerning it and guesses at all the statements, 
It is aigued that a peison guessing at as few as 20 tiuc-false statc- 
incnts Will mark 10 of them light and 10 of them wiong Thus, 
he will have a score of zero which will be coi rcct because he had 
no knowledge of the test and guessed at all the statements This is 
a beautiful philosophy of the test, but the aigumciit is faulty Wliy 
base an arguincnt concerning 20 units of chance upon the result 
of 50,000 units of chance and then say that chance opcintcs equally 
in both cases? 

The formula, iights-minus-wrongs-equal-zeio, will give zeio le- 
sults consistently only when the number of guessed statements fai 
exceeds 10, 25, 40, 70, or 100 statements on each test Instead of 
flipping a coin 50,000 times and determining the numbci of heads 
and tails included in the total number of flips, why not flip the 
coin the same number of times as there aic Liuc-falsc statcmcnt'i 
and deteimine fiom this quantity of flips the number of licads and 
tails? Such a method would give compaiable lesults. The piocess 
could then be repeated many times w^th the same amoui’it of eftort 
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thfit It would take to dctcimine the heads ;ind tails foi such a large 
numbci of /lips For example to suppoit tin argument that a 20 
statement test will be scoied 10 light and 10 wrong in case the 
pupil is guessing, why not flip a coin 20 tunes and then determine 
the number of heads and tails TTliis process could be icpcatcd 
2,500 tunes by flipping a com 50,000 times Tlieie is nothing com- 
plicated With such an expeiimeut Anyone witli a penny foi labora- 
tory equipment and enough patience may verify the cxpciimcnt 

Since we aie not constructing tests of 50,000 oi even 1,000 true- 
false statements, we mistake when wc icasou that because the 
heads and tails arc approximately equal foi such laige numbcis 
tliat the same will be tiue foi smaller luimbcis such as 20 oi 100 

Studies of Ciianci: Will Vary 

The wiitcr of this article realizes that since the factor of cliancc 
varies as it does, no two experiments will pioduce exactly tlic same 
results, even though the same procedure is followed in obtaining 
the icsults Howevei, theie hcem to be certain patterns of chance 
tiiat agice lathei definitely with each other, Theieforc the pattern 
levealcd by this study will closely resemble the pattern found in 
any uthei study 

Section I 

This study has been divided into two sections The /list section 
contains those distiibutions which give the dcgiee oi extent in which 
the heads exceed the tails on any one count, or the extent in which 
the tails exceed the heads on any one count The second section 
gives hypothetical distiibutions of scoies by assuming that a ccitain 
number of statements are known to the pupils taking the test and 
that anothei specified numbci on the same test aie guessed statc^ 
ments 

1 Plan of P/i)t L 

Tlic following proceduie was followed in obtaining the 
lesults of the first pait of this study An interest in the factors 
of chance was awakened in a class in social economics aftei a 
true-false test of 100 statements had been administered to a gioup 
of high school pupils The question concerning the extent to which 
chance factors influence true-false test scores was raised and dis- 
cussed by the pupils I'lieir interest became so awakened in the 
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problem that tlicy became enthusiastic about a coopeiative experi- 
ment foi the purpose oi helping detcimine the extent of these chance 
factors. 

After the pupils had been made a’svare of the need of nccuiacv in 
the lesults ’^vhicli cadi of tlicin obtniiicd, cadi was piovulcd with a 
coin, pcimitted to flip his coin, and lecorJ the respective nuinbci 
of times lus flips icsukcd in a head oi a tail The head or the 
tail resulting with each flip was recoided m the exact ordei in 
which each flip occiiiieci What fun it was and how impoitant 
each pupil felt in his cftoit to expand educational knowledge' 

After the flipping was completed, the papeis wcic scoiccl by sub- 
tracting the Itbbcr number from the grcatei and designating this 
score as a licad oi tail depending upon which one exceeds the 
other The process outlined above was followed until theie wcic 
50 sheets having 100 flips recorded on each of them, 50 sheets 
having 70 flips jccoided on each of them, 50 sheets having 40 flips 
lecoidcd on each of them, 50 sheets having 25 flips lecoided on 
each of them, and 50 sheets having 10 flips recorded on each of 
them 

TliG results of each set of papers weie ananged into fiequency 
distributions, Each of these frequency dibtributions is designated 
by the number of flips used in detei mining it and tabulated in 
Table 1 This table shows a distiibution of the scores according 
to the degree in which the number of heads exceeded the number 
of tails, or the degree in which the numbci of tails exceeded the num- 
ber of heads on each papej The author has named the method 
described in the preceding paragraphs the '7^'' method This was 
done for the purpose of convenient inference. 

Column 1 shows the extent in which the heads exceeded the tails 
or the extent iii which the tails exceeded the heads The figures in 
Column 2 show the number of papcis on which the heads exceeded 
the tails and those in Column 3 the number of papcis on which the 
tails exceeded the heads It is well to remember that all 50 papers 
of 100 flips in length aic recorded in Columns 2 and 3 The figures 
m Column 2 should be lead as follows* Tlieic were foui papcis on 

which the heads exceeded the tails by 2, there were five papcis on 

which the heads exceeded the tails by 8, there weie four papcis on 

which the heads exceeded the tails by 16, tbcic was one pnpci on 

which the excess of heads over tsiiU amounted to 18, and then. 
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' TABLE 1 

Distribution of Scores According ro thk Digree in which ihc Number or 
Heads Exceeded the Taiis, or According to the Degree in which 
THE Tails Excecoed tiic Heads on Each Paper when Successive 
Flips op the Coin Were Rfcorded and the Lesser Number 
SunTR ACTED PROM THE GREATER. N UMBER '7” METHOD 


Degree 


Number of flips 

recoitled on 

each paper 


of exccsii 

100 


70 

40 


25 

10 

of heads 

Frequency 

Frequency 

Frequency 

Ficqucncy 

Frequency 

or tails 

Heads Tails 

Heads 'Fails 

Heads Tails 

Heads Tatis 

Heads Tails 

1 

2 

3 

4 5 

6 

7 

« 9 

10 11 

1 






6 7 


2 

4 

6 

5 3 

8 

5 


9 14 

1 






5 5 


4 


4 

5 5 

3 

10 


3 5 

5 






4 5 


6 


4 

5 3 

3 

2 


1 3 

7 






1 4 


3 

5 

6 

1 3 

1 

2 


1 1 

9 






4 2 


10 


3 

1 1 

3 

4 



It 






1 1 


12 



1 1 





13 






1 


14 

4 

4 

2 





16 

2 


3 

1 




18 

1 

1 

3 

1 




22 

2 







24 



1 





0 

4 


7 

7 



10 

Totals 

50 


50 

SO 


50 

so 

Flips 

5,000 

3,000 

2,000 

1,250 

500 

Excess 

0 

6 

2 0 

0 

0 

0 17 

0 6 


Total Units of Cliance 12j2S0 
Total Excess of Tails ovei Heads 27 


were two papers on whicli the excess of head& over tails equaled 22 
Column 3 may be read in the same wav foi the excess of tads ovei 
heads 

There were foui of the fifty papers on which the heads and tads 
were exactly even The total numbci of flips for the 50 papers at 
100 flips foi each paper amounts to 5,000 flips The total excess of 
tails over heads foi the 50 papeis, tabulated in Columns 2 and 3, 
13 6 The remaining pans of columns should be inteipreted in the 
same manner as Columns 2 and 3 

The total com flips for Table 1 amount to 12,250 The excess 
of tails over licads amounts to only 27 for the entire 12,250 flips 
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TAJ1L15 2 

DiSTRIHOTION 01 ScOltES AcCORIMNC, to the nw.RFK IN \M11C11 TWT N VIM BUR OF 
Rionjs E”CLhDEi) thf Wrongs, or AccoRiuNt, lo nii DioRrb in vviiicii 
THE Wrongs EvctCDEo the RiCpins on Each Paper whin buccrsswE 
Coin Fiips Wfrf RF.LORorn and Gbadid n\ a Kii ('oNsniUciEn 
rOR A RCOUl \R Cl^ASSROOM 1 LSF "/ A’' Ml riioD 


Degree ot Number of flips retorded on each paper 

excess of lOO 70 40 25 10 

rrghls ox Fref[ucncv Frequenej Frctliieiicv Fie^jiiency Frequency 
wrongs R W R W R W R \Y R W 


1 

2 ' 


3 

4 

5 

G 

7 

8 9 

lU 

11 

1 








7 9 



2 




6 

3 

7 

6 


8 

16 

S 

6 


3 

7 

4 

6 

7 


4 

5 

5 








1 4 



6 




4 

2 

3 

3 


4 


7 








3 



8 

4 


4 

4 

6 

1 

2 




9 








2 



10 






2 





11 








2 



12 

7 


2 

Z 

3 


3 




13 








1 



14 





2 

3 

1 




16 

5 


5 

3 







20 

1 


1 








24 

1 


3 








28 

I 










32 

I 










36 



t 








0 


5 


4 


6 




13 

Total 


SO 


so 


50 


SO 


SO 

Flips 


5,000 

3,500 

2,000 


1,2S0 


500 

Excess 

48 



22 


2 


22 

4 



Total units of chance 12^250 

Total excess of rights over wrongs 98 


This slight diftcrencc oi heads and tails checks rather definitely with 
the expel irnent of McCall and with the cxpciimcnts of otlici write is 
in this field 

2. Phfi of Puft IL 

In order to get a better pictiiic of the tiue conditions produced 
by chance factois, keys weie obtained that had been consluicted by 
teachers foi scoring the responses of pvipils to tiue-falsc cxamurations 
These keys had been used foi tests winch had been administeied 
some time prioi to the flipping of the coins Theie were five keys, one 
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uf whidi Luiicspundccl witli each of the dilfcicnt lengths of the sets 
of papeis constructed as a lesult of the com flipping Thcic was a 
key foi a test of 100 true-false statements, one for a test of 70 tiuc- 
falsc statements, one for a test of 40 tnie-false statements, one foi 
a test uf 25 tiuc'falbc statements, and one foi a test of 10 tiue-false 
statements. 

In scoung, a head was marked as a lesponse of true would have 
been maikcd on a icgulai true-false test, and a tail wfis marked as 
a response of false would have been marked on a true-false test 
Tlie formula, iights-minus-wrongs-equal cacli individuaFs scoic, was 
applied and tlie result foi each papci was tabulated. The results are 
shown in Table 2, which is constructed m tiic same mannei as 
Table 1 

This table shows the distribution of scores according to the ex- 
tent 111 whicli the difFeient Hips agree with the key and aie marked 
as right, 01 the extent in which the different flips lack ngieement 
with the key and weic maiked as wiong The second plan is le- 
ferred to in the study as the method 

The chance factoia shown in Column 2 give to one pupil in this 
distribution an advantage equal to 32 tiue-falsc statements Chance 
places another pupils marks at d disadvantage of 36 statements This 
gives the luckie'^t pupil an advantage of 68 statements over the un- 
luckiest pupil, Since these figures wcic ariived at fiom a meie 
game of chance, it is reasonable to conclude that, on a test con- 
taining 100 tiuc-falsc statements which arc unknown to two diffeient 
pupils, one may make a scoie of 68 statements gi eater than the other, 
although a difference as great as this occurs lather infreiiiiently. Is 
such an advantage, when it does occur solely as a matter of chance or 
is due solcl}'^ to guessing, woithy of coiibidertition in test construction 
and scoring? 

Table 2 shows the advantages for all different lengths of tests 
included in this study Fiom a study of the diffcienccs in the ex- 
treme ranges it will be seen that the ratio of advantage increases 
inversely although not in exact proportion to the decrease in the 
number of guessed statements Certainly these aie woitlnvhile facts 
to lenicmbei in scoiing and constructing true-false tests 

3, PJfifi of Pat f III 

The thud pait of the study was planned ns a check on the othci 
two paits of the study* Table 3 shows a distribution of scores tlie 
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L'j\m.K 3 

Distribution ot ScoiiFS Ac<-orijin« to tin 1:)lc5rei in which thi Numafr op 
IItads Exce^dho the Faus, or Accoiujinh to tiif Dh.rii in which 
THE U'AiLS ExcELr>fcn THE llnviH ON Each Uiirow whin tut Num- 
ber OK Coins Splcified IJiiow VVkri Ptacid in \ Dili Cur, 

Wfui Stiakfn, ani> iitii Rlsui itNc Numufr or Hi ads and 
T viis CouNTio /V\o Record in Mem hod 


Degree of Niiinljer of coins uicludecl in each shake 

excess of DIO 70 40 25 10 

hend<«or Frttiuency FrcquLiicy Frequency Frequency Frequency 
or tails Heads Tails Heads T ails Heads Tails llcndb '1 ails Heads Taih 


1 

2 


3 

4 


5 

G 


7 

3 

9 

10 

11 

1 










3 

12 



2 

3 


5 

4 


5 

Z 


10 



8 

9 

3 










5 

7 



t 

2 


4 

7 


5 

4 


3 



6 

9 

5 










3 

2 



6 

6 


3 

4 



3 


V 



3 

2 

7 










5 

4 



S 



2 

6 


2 

4 


2 





9 










2 

2 



10 

S 


4 

5 





3 





12 






1 

1 


1 





14 

i 


1 



I 

1 







16 

tt 



2 


2 

1 







13 



2 











20 




J 










22 

1 













26 



1 

1 










0 


6 



4 



5 





13 

I'ulal 


50 



50 



50 



50 


50 

Umt<* 


5,000 

3,500 

2,000 


1,250 


500 

Excess 

36 


a 

132 


0 

0 


30 

0 

0 

2 

0 


Total uiilth of chance 12,250 
Total exLCsa of heads ovei tails 140 


ficquciicv of winch wab dctci mined hv putting ihc specified numhci 
of coins in n “dice cup/’ shalcing them well, pouiiiig them out, nnd 
counting the number of heads and tails, Theie weic 100 pennies in 
the cup foi the fiist 50 thiows After each tliiow the coins were 
counted and the exce-^s of either heads oi tails weic recoidcd These 
weie then tabulated in Columns 2 and 3 accoiding to the ficqucncv 
of extent foi the excess Tlie same piocess was followed foi 50 
throws each of the following number of coins 70, d-0, 25, and 10 
1 able 3 shosvs that the icsult^' obtained by this mctliocl agice vciv 
definitely with the results obtained by the othci two metliods 

The frequency of individual units of chance occur wnth little 
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uniformity Howcvei, the fiequencv of anv laige numbei of these 
units OCLUJ with a high degiec of iiniformitv This study points 
out the ffjet tlint any laige nuinbej of thcJc units occur in accordance 
with a lather definite pattern The findings foi each of the different 
spans of chance lecoidcd in Tables 1, 2, and 3 indicate that the 
longei the true false test the less advantage will be given by chance 
factois \Ahcn the foimula, iights-m in us -wrongs, is applied in scoring 
It 

SrcTioM II 

1 Mypoiheiic/il Gtade Dish tbuttons 

The diffcieiit distiibutions pieced ing this section have shown 
that individual scoics vaiy when a gioup of statements aic scoicd 
by pupils who have no Icnowlcdge conceining then tine oi false 
condition The jiiecediiig tables have not given a very definite 
conception of the type of distiibution whicli would icsult in case 
a knowledge was had concerning the tiiic oi false condition of a 
ceitain nuinhei of statements, in case no knowledge was had conceiri- 
ing the true oi false condition of a ceitain number of statements on 
the same test This condition is moie comparable to the actual 
testing conditions as tliey exist in actual piacticc In oidei to make 
tile data moie compaiable to actual situations, the writei has built 
up a numbei of hypothetical distiibutions of scoies based upon a 
definite number of chance units m each distiibution. The patterns 
of chance found in the fiist pait of tins study and displayed in 
Tables 1, 2, and 3 wcic utilized in constiucting tlicsc liypothetical 
distributions 

It \vas necc'^salv to assume that the diftcient classes of which the 
hypothetical distiibutions die chaiactei istic wcie composed of pupils 
each of whom possessed an equal amount of knowledge conceining 
the truthfulnesiS oi falseness of an equal numhci of statements, and 
that Cdcii pupil guessed at an equal number of the statements This 
docs away xvith the heads and tads or the positive and negatue effect 
of the distribution and makes the entiic distiibution positive 

Table 4 shows thice such distributions Each distiibution has 
been built up hv the picviouslv-explaincd data obtained by tbc 

and "t*" metl'iods, i espc!alvel^ These thice distiibutions are 
based upon the assumption that a class of 50 pupils know concern- 
ing the tiiithf Illness oi falseness of exactly 50 statements on a test 
containing 150 such statements, and guess at the status of the le- 
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TABLE 4 

Three CHANCt DisTRinuTinNs or Grades Basi-d ui>on iiif Assumption that 
A Cl ASS OF 5(J Pupils Know E\acii\ 50 Trul-Faisf biAii ments on a 
TFST, and Guess AT AnOHIPR 100 SrATLMFNTS ON TEIP SaMP Tlst 
WHEN THE DlSTRlIlUTIONS ARC CoNSTRUC^I FD Ml ANS 01 
THP and MPTIIODS, KFSPI CTIVtl V 


** " 


Score 


<• jit 

•V-A" 


1 


2 

3 

4 

82 



1 


78 



1 


74 



1 


72 


2 


3 

70 



1 


6S 


1 



66 


2 

5 

2 

64 


*1 


1 

62 



7 


60 




5 

5K 


5 

4 


56 




6 

5+ 



6 

2 

52 


4 


3 

SO 


4 

5 

6 

+8 


6 


5 

46 


4 

3 

4 

4+ 


4 



42 


6 

4 

3 

40 


3 


2 

38 



2 

4 

36 


4 


1 

3+ 



5 


32 


1 


2 

30 



1 


28 





26 



3 


24 



1 

t 

Total 

Range 

Ext 

Dif 

50 

32-72 

40 

50 

24-S2 

58 

51) 

24-72 


mauling 100 statements. Column 1 of this table designates a gioup 
of scores descending in value fium 82 to 24, Column 2 shows the 
ficquency of the scores determined by the method, Column 3 
the frequency of the scores detci mined hy the ''f-k'* method, and 
Column 4 the ficquency of the scoies dctei mined by the "t" method 
As an example of the reading of this table, it would be said that 
there were two pupils who had definite knowledge of only 50 state- 
ments but who through piiie chance make a seme of 72 accoiding 
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to the ** f** method of dctennination Thc^ otliei fiequcncics of this 
coJumn as well as those of columns 3 and 4- would be jead m the 
vamc mannei. 

Tiic langc of the scoicg iii Column 2 aic tiom 32 to 72, with a 
dilfcience between these two extiemes. of 40 

The liypnthetiLal distiibutiuii of these seoics dcteiiniiicd by eithei 
method of piiic cliancc vciv closely resembles an oidinaiy class dis- 
tiibution of scoies obtained by administci ing a tiue-falsc test to a 
class of pupils undei noimfil conditions It is difRcult, thcicfoie, to 
dctciminc the amount of a bcoic on a tiuc-false test that is due to 
learning and the amount that is due to puie chance As an lihistia- 
tion, it could not be dcteimmcd undci oidinaiy tiue-falsc test co!\- 
dltions, in case a like distribution weie obtained, whethci the two 
scoics of 72 111 Column 2 were the lesult of chance oi wlicthei t\\cy 

TABLE 5 

7’hree Cuanch VtsfRiour 101^3 or Graded Based upon thj: Assumption that 
A Class or £0 Pupils Know Exactly 30 True-Faise Statements 
ON A Test, and Gupss at the Other 70 Statements when 
THE Distributions Art Constructed by Means of the 
Methods, Respectivlly 


Seine 

Cfjff 


Method 



1 

2 


3 

4 


64 

1 





56 




1 


SO 




1 


48 

3 





46 



3 

2 


42 

1 


2 



40 

1 



5 


38 

1 


4 

6 


36 

5 


4 

4 


34 

5 


7 

7 


32 

5 


6 

4 


30 

7 


4 

4 


28 

3 


3 

5 


26 

5 


4 

5 


24 

3 


2 



22 

3 


6 

2 


20 

1 





18 

1 


3 

1 


16 

2 


2 

1 


14 

3 



2 



Total 

Range 


Ext 

Dif 


50 

14-56 

+2 


50 

16-46 

30 


50 

14-64 

50 
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'I'ABLE 6 

I'llREt ClIANCC Di&TRIDUTIOK'S OF G«-AI)LS BASH> UI»f»N TH^ ASSUMPTION THAT 

Each Pupii in a Ci ass of 50 Pupii s Knows Exacih 60 Troi-Faisi 
Stattmenis on a Test or 100 biATEMENTs, ani> Guesses at the Rr- 
MAINMNO 40 SlAThMENI-b WULN Hir DlSlRinUHONS AUk 
CoNSPRUCTiD nv Mfans nr Tin 

AND "f” Met hods, Ki srEtrivi i t 

Method 

bcore -_r 

1 2 3 4 


78 


1 



76 


1 


1 

74 



3 

1 

72 




1 

70 


3 

2 


68 


1 

1 

t 

66 


3 

3 

3 

64 


3 

6 

4 

62 


8 

7 

3 

60 


7 

6 

5 

58 


5 

6 

10 

56 


10 

7 

3 

54 


2 

3 

9 

52 


2 

2 

2 

SO 


4 


3 

48 



3 

1 

46 





Total 


50 

SO 

50 


Ext. 

50-78 

46-74 

48-76 

Range 

Dif 

28 

28 

28 


were the lesult of learning, or what per cent of them were due 
to both Since the factoi of chance docs not opciatc unifoimly, it 
should also be noted that theic is no way of adequately collecting 
for chance 

It should be pointed out in defense of the true- false examination 
that ordinarily a class would know a higher pciccntage than would 
be expressed by the ratio of 50 statements known of a possible 150 
Statements, Although the distribution might resemble that of 
Table 4, the chance factors in the distiibiition would probably cor- 
respond mojc closely to the distributions shown in Tables 7 and 8. 

Table 5 shows three chance distiibutions based upon tlie assunip' 
tion that a class of 50 pupils each know exactly 30 true-false state- 
ments, and that each guesses at the other 70 statements on <1 test 
of 100 statements This table is constructed accoiding to tlie same 
plan as that of Table 4 and should be read in the same manner. 
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TABLE 7 

TllRtl CHANCP DlSTRinUTlUNS or GrADJ.S BaSHW UI'ON IHE ASSUMPTHIN THAI' 

Each Puimi in a Ci ass of SO Ptjphs Knows Exacti v 75 Truh-Falsk 
brAriMfcNrs on a Test Containing lOO Statements, and Each 
PlH'II* OuibSLS AT rilp KbMAININC. 25 STATEMENTS WHEN THE 
]DlsiRinu’rrc)Ns Ari Consekucitlij by Means of tiil 
anu ‘ W ' Methods, KrsPEtniVRLY 



TABLE 8 

'llIKEE CHANCI DISTRIDUTIONS tJ]' GRADES BASED UPON THE AS^MPTION THAT 

Each Pupil in a Ci ass of 50 Pupils Knows Exactly 90 True-False 
StATPMTNTS on a ILSI OF 100 STATbMrNTS, AND THAT BACH PUPII 
Gurssrs at the RhMAiNiNo 10 Statements when the Dis- 
tridutions Are Constructed hy Mfans of the 

**j-k*\ and '*c‘* Methods, Respectivli^y 

Method 

Rrnre i * ^ 


Range 


Ext 

Dif 


50 

82-98 

12 
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There is a gicatci diffeicnce in the cxtiemc range of the tliice 
columns of this tnblc than \^as the case with the picccding table 
Howcvci, tile aveiage of the diflreicnce of the extiemes foi this table 
and the aveiagc of the CYti ernes for the coi respond nig columns of 
the pieccding table agicc very closely when all the factors inflii- 
cncuig them aic taken into consideration 

The close a gi cement between the data contained in Tables 6-8 
and Tables 4 and 5 should he noted 

A significant fact which should be noted when all the tables of this 
section aie compaicd is that the latio of the diffeicnce in the ex- 
ticmcs of the lange tend to inciease in an mveisc mannei as the 
proportion of the guessed statements to the total number of state^ 
iTicnts decreases 


Conclusions 

1 A unit factoi of chance oi a small numbei of unit facto is of 
chance do not operate with any high degree of unifoimitv. In older 
for there to be any depcndable-unifonn degiee of chance thcie must 
be a great numbei of units upon which this iinifo unity is based 

2. The formula, tights-minus-wrongs-equal-scoie, does not ap 
proach uniformity m etiualing zeio for 100, 70, 40, 25, oi 10 
true-false statements if the peisons talcing the exaiiiination aic in- 
nocent of all knowledge concctning the stfiteinerits mcl tided in the 
test It follows from this that individual scoies tend to be influenced 
by chance in proportion to the numbei of guessed statements on a 
true-false test This is definitely shown when all inarkinp; of a true- 
false test is done nccotding to chance as was the case in dctci mining 
chance by the method of this study. 

3 The safei method of scoiing tiue-false tests is to eliminate 
chance by penalizing guessing to the extent that the person taking 
the examination will be compelled to maik only those statements 
which are definitelv known to him The true-false examination be- 
comes an accuiate instrument for the measiii ement of achievement 
only when the chance factor is eliiiiinatcd for eveiv individual 

4 The influence of chance cannot be i educed by inci easing the 
length of the test if it is scored accoiding to the lightb-minus-wiongs 
method unless the ratio of known statements to guess statements is 
increased, 

5 The factor of chance influences n high pei cent of tlic scoies 
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on SI test in a definite wav This pioblcm should be given much 
consideration bv educatoi^ It should not be assumed that because 
heads equals tads foi 1>000 oi 50,000 flips that the foimula lights- 
mmus-wioiigs gives exact lesults for 10 oi 100 true-false statements, 
when the persons taking the test guess in maiking any or all of 
the statements, 
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SHORT ARTICLES AND NOTES 


I hi Jtunnnl «/ Gincin l*syihology, 1938 , 63 , 231-233 

THE PERFORMANCE OF PRE-SCHOOL CHILDREN ON 
THE KOHS BLOCK DESIGN TEST*^ 

Payne irfntniy Psyihiatru CUniCt New Yotk Hospttnl 


Akiiiur L BcNrotf 


A p.ipei hy Eifilcr (3) umccnuiig the achievement of pie-school 
Lliilthcn on the Kohs Block Deugn TeU (5) reports that some of 
these clulilrcn made remarkably high scores on the test For cvnmplc, 
one child, CA-i yca.s, 8 months. 70 - 127 , made a Kohs mental 
age score of 12 years, 1 month. Another child, years, 7 

months, /(?— 100, made a Kohs mental age score of 12 years, / 
months. There weic fmii such cases of remarkably high scores tn 
the gioup of 29 chilthcn Twelve children successfully coinpleted 
one or more designs and 17 cluldicn failed the test completely. 

These findings that some young childieii made such high scores 
far in advance of then chronological and mental ages, aie « 
in the light of the extensive use of the Kohs Block Design Te.i . 
non-vcihal test of intelligence and the recent application of the test 
in the study of the intellectual functions of 

chiatnc patients (1. 2) These considerations have led ™ 
to make fmther observations on the performance of pie-school 

child I en on this te<st , 

A gioup of 30 p.e-school children served as subjects in the present 
study® iiglc’s procedure, which is essentially that Prescribed by 
Koli (5, pp 75-76) foi use svith subjects who do not know 

.Rccc.v^ in liie Ect.tor.nl Office on Febr.iary 7. If38 

‘Most of tl.c duklrcn wj.o wlsl,fs“to tlTa^n" Miss Floience 

-.loot, for her Hc.pfo. 

coopcrntion 

2M 
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nnmes of colois* ^vas followed Tlic only deviation fiom Elglei’s 
pioccduic which made in the picbcnt study was that the pei- 
foriiiances wcic scored accoiding to the method of Plutt (4), in 
whicli only time, and not time and moves, is used as the basis for 
bLoiiiig, The test icsults aie given in Table 1 

TABT.R 1 


Siibj, 

Sex 

CjI 

liinet 

\VG 

M 

2 -n 

4- 7 

SJ 

F 

3- 1 

3-10 

Sb 

F 

3 2 

4 . 7 

CD 

F 

3- S 

4- 4 

KP 

F 

3- 8 

4 . 6 

LR 

F 

3- S 

5- 1 

B L 

M 

3-11 

4- 1 

AM 

M 

3-11 

4- 4 

BD 

M 

4- 0 

4- 1 

PS 

M 

4- I 

5 . 4 

CL 

M 

t- 3 

«- 3 

D H, 

M 

4, 4 

4- 6 

MS 

M 

4- 4 

5-11 

C.H 

F 

4- 4 

6- 5 

PK 

M 

4- 5 

6- 1 

D.M 

M 

4- 5 

6- 3 

JD 

M 

4- 6 

5- 3 

B,T 

M 

4- 8 

5- 4 

H M 

M 

4- 8 

6- 3 

C,H. 

F 

4- 9 

5- 9 

vv, 

F 

4- 9 

r>- 5 

B D, 

M 

4-10 

5 - 4 

P.V, 

F 

4-U 

6-11 

FO 

F 

5- 0 

5- 3 

JC. 

F 

5- 3 

6- 5 

K F 

F 

5- 5 

5- 2 

H F 

F 

5- 5 

5- 5 

C.K. 

F 

5- 5 

6- S 

0 G 

M 

5- 6 

7- 15 

GD 

M 

5-11 

7- 4 


Rinet 

Kohs 

Specific 

designs 

successfully 

IQ 

MA 

completed 

157 

— 

— 

12+ 

— 

— 

345 

— 



118 

5-10 

I 

123 

— 

— 

139 

5-10 

I 

104 

— 

— 

111 

■ ■ 

. ■ ■ 

102 

7- 2 

11, HI 

131 

5-10 

I 

157 

6- 5 

ir 

104 

— 

— 

137 

5-10 

I 

148 

7- 6 

I, II, III 

138 

— 

, 

142 

6- 9 

I, II 

117 

7- 6 

I, II 

114 

— 


134 

S-10 

I 

121 

— 

— 

135 




110 

— 

— 

141 

7- 9 

I, II. lii 

105 



— 

122 

5-10 

I 

9S 

— 

— 

100 

— 

— 

123 

6- 3 

I 

136 

6- 9 

I, II 

124 

7- 2 

I. II 


It will be noted that 15 of the 30 cliildien successfully completed 
one or more designs, a slightly gicatci piopoition than that found 
by Eiglei (12 out of 29 childien). PTowevci, no such i emai kably 
high scores as Eiglei leported weie found. The highest Kohs mental 
age score was 7 veais, 9 months, and the gieatcst disci cpancy between 
Hinct mental age score and Kohs mental age score was 3 ye.ns, 1 
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month No child success fully completed moie than the dist thicc 
designs. 

In shoit, with B pic-school group of comparable size and intelli' 
gence level, Eiglei s findings with lespect to the occuiicnce of 
cxtianely high scores is not confirmed This at least indicates tliat 
the fiequenc\ of occuircncc of such high scores is not as gieat as 
Eiglci's icpcnt A\ould suggestv 
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BOOKS 


THKSr, JOURNALS WILL BUY HOOK REVIEWS 

(Iht/iuir III rorilial rnmmrntliihfui atnl ol/ier al'raclive reasons, it is 'with 
hlrastnr fhnl aci einnoiificr <tu luitnuhair increase tn the prices panl for 
rrvicivs 'loritfcn strictly at the p,af,ssionfif lev. I U'e jwill nonv pay ii 
minimum (sj $2 pt > puHti.l pa^t , ami u mavunttm of per pnuted 
ptujr rd ) 

If a book IS to be adcqu.itclv discussed, evciy opinion concerning 
it must be given publicity, tiiul recurring opinions must be registered 
as such That is, a contiovcrsml book must be reviewed many 
times ant! not just once or twice. We speak here of reviews at 
the professional level, not of childish bluibs or vindictive pecks 
I he lorn mil of Genetic Psychology, the Join mil of Geneuil Psy- 
chology, uiul the Joiiimil of Social Psychology, will buy reviews in 
Che open maiket at not less than $2 pci printed page and not inoie 
than pet punted page 

Coiidiliom Onlv those hooks that are listed below m this sec- 
tion aie eligible foi such icv.cws All gencial elementary text- 
books aic clnninated '1 hose honks that me included, even though 
snnie of them iiuglit he pooi. aic piobahly the ones that make the 
most dilhercnce to psychology or deal with problems or teduuqnes 
that aic tiindamcntal to psychology at the present tunc 1 lie list 
begins null Janiiarv, 1936, and the books are listed approximately 
,n the oide.'of leceipt. New 19^8 hooks will he added as they 
come m At llic end of 1938, all of the 1916 hooks will be icmovcci 
from the 

A rcvtcwc. must possess the Ph D. degicc oi its equal in mining 
and cxpcucncc The Editor thinks of giaduate students with aftcc- 
tionate regaid, but lie cannot accept reviews of this type fiom t cm 

A review must be wiitten sti ictly at the professional level it 
must not occupy less than two punted pages, noi moie than twenty 
It must avoid ii ivialitics, such as chaptci divisions, spelling of wolds, 
tvpogiapliical ciiois, oi any othei mattcis that the leader is not 
looking foi in that book A icvicw must not be a soap-box m pulpit 

from wlucli the leviewci exhibits his own intellectual hobbies oi 
private feelings It is the book that is being reviewed, and the 
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book must occupy the stage No competent levicw will use such 
make-believe weapons as ^'bul this is not psychology,^' or this 

IS bioloffy^ Tiic classifications of old-fashioned college catalogues 
arc not of vital impoitancc in these columns A competent lioolc 
deals with issues, or with techniques foi the investigation of issues 
A competent review identifies those issues, detciniincs then im- 
portance, and evaluates the success or failure of the hook in tJic 
accomplishment of its puiposc For a reviewer to point out that the 
purpose of a book is not his purpose, is in fact a statement by means 
of which the rcvicwci substitutes himself for the book That type 
of vulgarity lias no place on the stage of great books. 

Vt Died me If among the books below thcic is one about which 
von have thought, and concerning which you liavc formulated some 
ideas, \ou are invited to wiitc a icvicw of that book No matter 
if the book has been reviewed seveial oi a dozen times. It is 
1111 poi tan t that your colleagues know youi compiehension of the book 
and Its significance. In this way piofcssional opinion will prevail 
quickly, and uncritical thcoiies, unimportant oi badly conceived 
investigations, inisinteiprctations, insufficient evidence, or uninspiied 
u^ork of any kind will stand revealed foi wliat it is. 

(Authors of iiviengs will receive a check immedtnteiy the site of vjhich 
he wtibfii the htnifs uni/} get above The Editor «iw// gladly receive 
uomtrtatioits for ni dust on in this list ) 


( 1936 ) 

Lewin, K Principles of TopoJogjca! Psychology New York McGjaw- 
Hill, 1936 Pp 231 

Young, F, T Motivation of Hohaviop, New York Wiley, 1936, Pp S62 

Brown, J F, Psychology and the Social Order New York* McGiaw-Pldl, 
1936 Pp 529 

Terman, L M, & Miles, C. C Sex and Personality New York McGraw- 
Hill, 1936 Pp. 600. 

GuiLFQftD, J P. Psychometric Methods New York: McGraw-Hill, 1936 
Pp 566. 

SwAPFER, L F The psj'choJogy of Adjustment Boston ‘ Houghton Mlfflrn, 
1936 Pp 600 

Warden, C, J , Jenkins, T, N., & Warner, L H Comparative Paycholojry 
III Vertebrates New York* Ronald Press, 1936 Pp, 560, 

Ruckmick, , A The Psychology of Feeling and Emotion New York 
McGraw-IIill, 1936 Pp 529, 

Washburn, M F The Animal Mind, (Fourth edition). Now York. Mnc- 
nmllan, 1936 Pp, 536 
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( 1937 ) 

An roRT C# Pcrscinahtv A psycho log icn I Intcrprctatjon New York' 

Hole, 1937 Pp 588 

Beck b, J. Intioiliicuon lo ihe Rorschach Method Res Monoff , Amer 
* Orlhopsychtiit AssOt 1937, No 1 

Nfwman, H U, Irif-man, I- N, k [1(h/iN(,pr, K. J Twins A study of 
Ucrcdiiv and hiivironmciil Chicago Univ, Chicago Press, 1937 
I’n 369 

Murpiiv. G, MuRPin, L », & NnveOMn, r M Experimcntpl Social Pay- 
chology New York Harper, 1937 Pp H21 
SoUTHAil JVC Inlniduaion to Physiological Optics, New York and 
London Oxford Uni> Press, 1937, Pp 426 
Terman L M,&MlKRni,M Measuring InteUigence Boston Houghton 

Mifllm, 1937 Pp. 461. u c i o * 

Thomas \V I PrimHive Behanor An Introdiiclion to the Social Sciences. 

New York MLCraw-lliil, 1937 Pp 8+7 
Spaonfr, R IN>cholog> of Personality New York McGraw-IIlll, 1937 

MURPlfv’, Social Behavior aiul Child Peisonalily. New York. Colum- 
bia Univ Press, 1937 Pp 344 t n loa*? Pn 

AhASTASI, a Differential Psvcholog) Nc^% York Mncmillan, 1937 Pp 

BURROW?! The Biotony of Miinuii C’liiidict New Yoik Mncmillan, 1937 

GbsluVa , &. Ilf., 1*' I I'ccdmK IkhaMoi of Infants Plula(lcl|>hiii Lip- 
inncott, 1937 I’p 210 

( 1938 ) 

'IHURSIONI, I, I. Pnmary Mental Abiluics Psychomet Monog , 1938, 
Spfarman.'c Psyeliology »o«n ihe Af?es (2 vols ) New York Mac- 
GcsBr."A?"& ^•noMt.2;«:*n*'Tbe Psychology of Early Growth, New 
SrRVpi”s' s'fr dT;.",’ H ^ Hearin” PS Psychology and Physiology New 
s™«fE'J^‘''=’K;ehlJ.';iTspeer, of Business Nesv York McGraw- 
boas, p"tu! M.nd'of Primuive Man (Rev ed ) New York Maca.llan, 
ShfrmIvNjV!''' Mental Conflicts and Eeisonal.ty New York Longm.uis, 
STEVEN? b n!v,8, II Hearing II^ Psvel.ologv and Phssiology New 

GurnaSI. ^r'Thc!’psMlX"of Homan Conn.ct New Vo, k Ilaipei. 

MurfiivI'g , &'’likIRI, R PtddiL Opinion and the Indiviilnnl Ncis Yoik 
Ilaipcr, 1938 P!» 316 




CUn’lCAl, Rl VIl'AVS OF RFCENT HOOKS 

(Afint>liV, llanUn Soiial liehiivtoi and Child Pei soiwlity 

hJeiv ^'iiii Cfihiiithifi T.}iitv Pies^, 1937. P(> J33 ) 

Riviiwinin H\krar\S Hukks 


Unusu.il inun''i .itt.ii.lics to .m cxpci imciU.tl icport by a ciitic 
and inieipn’ici iif iIcm lopmcntiil psycliiilogv who lias coiitrihiitcd 
as iiuii-li •I's iiu'-’tiR-'*'” f" (-laiiliLatioii and consolidation of 
the ficlil. In 1 ‘*I**. «PPtcciate the impoitimce 

of Russi.in wink on cliil.licii’s sOLt.il development, she was wilting' 

“ Piohalilv flic thief siimilic.inte of such studies is the diamatic 
d'cmonsli.ituin of tlit w.is m which changes ,n the social older le- 
fleet thcniscKcs ill till .Ittitudc>, the iiilciests, and the social lela- 
tionships of hiilc cliildicn, the child glows into a society At the 
S.1111C time, fnlU sciwitise to the liimci du.mtit.ttivc ccintiol cxciciscd 
ill Aiiic'ucan woik, and .ihoie .ill .t ch.uiipion of nitilti-duiiensional 
appioaches to the piohlcni of peisonalitv stuictuie, she was dis- 
covering” .iiul it.il.c./.iig the studies of such oiigmal uivestigatois 
.IS Heine, whose cotucmpoi .u v "ICxpci iincntal investigation of soci.il 
hehacuu-p.itteins in souiig cliildicn” she dcsciibeci ^ 
handed t„in de /o/.e” m wIPth i.ttmgs, cvpeiimcnts, and obseiva- 
tioiutl reco.ds wen .ill used upon the same Subjects and then icsiilh 

conipaied thiotigh inicicoi lel.itioiis 

Since he. m.tjoi salute in the coll.iboiative -Evpeumcntal Socia 
Psyeliologv,” Mu.pliv’s hulliaiii senes of suminaiies, icvicw's, and 
P.ospccti^f cdiicatinn.d iiiiplic.itions have piogiessed steadily towaid 
TeTiL. aiticilau- pos.l.tin The cluld-dcveloping-m-his-cultute 
concept has now hecome a uchlv cl.ibo.atcd 

presstiies .icting u|)on basic hiologita niatcn.i s, . /y, liable 

.cUi,.K .vl,icl. .I.-I.un.™. n... ,.nlv tta '""I;'-, 

I.U. a... tl... t. ll.e md.viJp.a •■a l»'“ 

Stimulus v.iUie ot 'spccilic situations ,s,pcriihp an 

Tl,.« ..Ic.., I.OV.V., ac, ... . 1 .... 

..•.u..il).i.y' sonic ill tlic OIOS. .p!isin..iltlc an. c.i 
cmcigmg fioni clniic.il psichiatiV and anthiopologv, • | 

stiiking piopos.il that such concepts could he subjected, even p. 
tt) expc! iintnliil vonlRiUmri 
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In tnku\^ lip the book, which is built upon sympathetic responses 
in young cliildien, the rcadci will piobably biing with him a deep 
ctinosfti as to hmr fai the fronMeis of e^pclJmcnt nnd contrnJled 
observation can extend, and to what dcgicc clinical intuition or 
sophisticated conjecture will have to fill out the pictuie. He will 
find that in so fai as objective icscnrch tools aic available Murphy 
uses them, and that much ingenuity it» employed in working out 
tecJinuiues of iccoi cling ohseived episodes on nui.seiy school pl/i}’- 
groimds, the lating scales used bv niuseij^ school teachers and 
observeis for difieicntiating tlie Subjects of the study upon sympa- 
thetic bchavioi, and a host of lelatcd racial traits, the “souomcti ic** 
annlvsis of individual lolcs in gioup stiuctuie, and the fiaming of 
e X pci j mental situations which would not oidrn.uih occui on the 
plnvgiound The interesting vaiiety ic presented hv the fiamed 
situations could be appicciated only tliiougli an enumeration and 
description of all twenty odd, hut fni illustiation a few m.iv be 
mentioned heie tlie *‘plav-pen” expciiincnt in which the Subject 
IS left alone with a 24-mojiths-old child who is confined in a pen out 
of rctieli of an array of attiactivc toys, the ‘‘fish” cxpciimcnt in -which 
the cxpenmcntci rciuovcb a small fish from a jar of water an- 1 
gives the Subject an oppoitunitv of having moic witbdiawn, stoiy 
of a mothei labbit who ate up hci little lahhits. Commenting upon 
these CYperimentb, the autiuu Jietseif wiites 

If the investigator weie repeating the research at the present 
time, she would use the framed situation to the utmost to 
explore the variable and invanablc aspects of each child‘s 
beliavioi Much valuable light on subjective aspects of this 
probiein coiiid have been gained fiom fuKer annhscs of re- 
sponses to picttires, dolls, sLaues, clay, juipcr and paints 

Foi the biOtid piobleni of relating the development of social 
bchavioi (including svmpsithy) to the cultuic as intcrpieted to 
the young child by his home and nuiseiy school, and accepted by 
him in terms of “his picvious expeiienccs and his own special 
sensitivities oi aicas of awaiciicss and undei standing, anxiety and 
interest,” there aic of couise no stiictly objective techniques at piesent 
open to the author She is consequently thiown back upon the 
approach of the ciiltuial antluopologist, the insijjlit of the chnicianp 
Her analysis of the institutionalized hehavioi in this cultuie, the 
tbeme of success, the keynote of “competitive individualism” in w^hich 
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are rootctl “botli the drive foi power and the obligntion to pity'* 
may reasonably impiess most leaders as wise and true Hei foimula- 
tion regarding the immediate cultiiial piessuics upon hci mam 
experimental Subjects* reached aftei one-liom home tiitei views with 
parents and piolongcd obscivation uf niiiseiv school teaclicis* seems 
sound to this leadei, at least. 

Despite “physical and extcindl similarities*’ in bnckgiound, “in- 
teinal and mental confusion and conflicts’" arise as a result of 
stable chaiacteiistics of the culture that appear to be “contiadictory 
in then stiong aggicssivc and stiong cooperative ticnds” (p 47) 
Some of the most piovncative livpotlieses of the entiic study come 
out of this formulation and the inferred influence upon the child’s 
development of the necessity placed upon him “to sift out what is 
leally dependable and important from the confused array of verbal 
and behavior patterns which different riduUs pic^cnt” Some mflu' 
ences in the cultuic, and even in the physical situation, howevei, 
are sufficiently definite to make themselves clearly felt in a whole 
group of childien Vaiious attitudes and procedures of the teachers, 
some of whom encouiaged the oldei children’s awareness of younger 
children’s needs, others of whom encouraged independence oi 
“laughed off" the huits of the pupils, weie related to the fiequency 
and kind of sympathetic responses among the cliildren “Children 
m Group JV, which had the nariowei age lange and smaller play 
space, showed fewci sympathetic and more unsympathetic responses 
while Group H, which consisted of a gioup of oldci childien 
and ‘babies’ m a laigei play space, showed moic sympathetic 
responses and fcwei unsjmipathctic ones ’* Child-to-child influences 
were illustrated by a “cultuie fragment** picked up by one child from 
another during the year until over lialf tlie group had made the 
response at one time oi another (“/*;« a bt^ boy I doiit c/y*"), 
and by clinical accounts of one child’s altered social patterns after 
a pciiod of prolonged teasing by an aggicssor, another child’s grow- 
ing socialization duiing hei companionship with an outstandingly 
sympathetic child. 

In consideiing peisonality “structure/’ the author finds slight 
evidence foi well crystalizcd social “tiaits” at tlie nursery age level, 
although this docs not imply “that other aspects of the child’s 
behavior, more dependent upon the structuie of the oiganism, such 
as tempo, gestuie habits, amount of largc-musclc and small-muscle 
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activity, rhythm, ot cooicJinatiDii, would be so vaiiablc ** While 
ccrtaiii foimb of sympatlicHc or aggiessivc bchavioi, or both, may 
be typical lor individual chddicii durinp; a fairly long peiiod of 
observation — some montli5> oi even a yeat — tliiis guwng 

unimpeachable eiidenie of a "svinp.ulietic Halt,” the hchavioi 
wiiidi conititutes this trait is dependent upon the funciional 
relation of the child to each situation, and • when shifts 
in status give a basis foi a changed interpretation rtf the 
situation m which the thild finds himself, changed behavior 
occurs A significant proportion of ihc vaiiations m n childN 
behavior , aic iclated to the child’s seuinty, as affected by 
competitive relatioiisi with other childien, disappioval by 
adults, or guilt and sclf-nccusfition m rclnlion to injiiiy to 
another child (p 191) 

Among the interesting of nil the ease notes ivcie tliosc on 

ceitain childien who wcic moie sympathetic when insecino, and less 
so when secure and happy in their gioup, others who were less 
sympathetic* more aggicssivc and defensive when insecuic These 
individual patterns are believed to be looted in 

the individual’s nUitudes of group dependence, as compared 
With group dominance The individual who tempoi nnly, 

or over a long period of time, is in a position of seeking 
approval of the group he confronts, is apt to have lowered 
thiesholds foi sympathetic i espouses to nieinl>eis of that 
group 'rhe individual who has been relatively suie of his 
duminance, on tlic oilier hand, may ordy light haidei in self' 
defense when his security is temporarily or for the first time 
thieatcncd” (p 182) 

The “situritional^’ detei min ants of sympathetic behavior were 
brought into cleat est ichef when the child icn‘s lespo rises to the 
framed situations wcic aligned against then sympathy ‘'scores’* 
composed from episodes ohscivcd o\ci months of time on the plav*' 
ground Thiough a protocol analysis (which the author has not 
fully explained), it is concluded that about a thud ot the cfiilclien 
showed behavioi th.it "was inconsistent fiom one cxpciinicnt to the 
next, nearly the same piopoiLion showed behavioi on the expeii- 
ments that was cithci inconsistent with oi iinpicdictiblc fiom their 
observed playgiound behavioi. Such meoiisisiencics in behavioi as 
occuTied would have gieatci empirical significance if soinetliing in 
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thf! nafuic of ‘Srliabilitv coefficients'’ of behavior in the single situa- 
tions coiilcl have been seemed Howcvei, the authoi’s analyses of 
the 'hncon^^istencics” shown hv paiticxiUr children do provide ex- 
planations having *^0 ranch clinical vitalitj-' that one is tempted to 
requite any doubting Thomases to ‘Show cause” why the explana- 
tions aifi not valid 

Perhaps the remarkable finding is not so much the inconsistency 
shown by a thud of the childien (oi two-thirds^ — the overlap of 
(liffcient groups is not cleaily shown), as the consistency that 
shown by a considciablc numhei of these veiy young Subjects 
Even healing in nimd that consistency, foi A'luiphv, is not a ciiteiion 
of a crj'stallized tiait, since changes m peisonal status may bung 
about changes in the tiait, any cliaiactcustic social beliavioi that 
persists even for a few weeks oi months provides an excellent 
opportunity to examine it in a matrix of otliei expressions of per- 
sonality Such investigation is nnacle in various ways — thiougli 
clinical synthesis, through moie objective individual “personality 
dials” of trait ratings and “scoies” obtained in expeiiinental situ a 
tions* and through still moie objective couelational studies One 
of the most at resting outcomes, and one that is lefcijcd directly 
to the eailiei discussion of the impact of conflicting adult values 
upon the cliild, is the positive iclationship between sympathetic 
and aggiessive behavioi that emerged fiom the composite inting 
scales of playgiound activity. In three different gioups the zero- 
oidci con elation vaiicd between 24 and 54 In the group of 18 
childicn for wliicli the data weie most amply icpoitcci, the zeio- 
order correlation was 33} which became 27 when age was partial led 
out “Cooperative” and “aggressive” behavior, on the other hand, 
coneiated negatively to about the same degree ( — 34 wlicn age was 
partiallcd out) Stiiking correlations were icpoited between cer- 
tain items of one of the thiee rating scales, and the total score on 
another scale But in view of tlie small number of cases entering 
the correlations and the negative coi relation between “coopciation” 
and “aggression,” it is possible the author's hypothesis (p 65) that 
“the inoic completely a child reflects [the] pi otecting- fighting cul- 
ture, the moic likely he will be to show both tendencies to a con- 
siderable dcgicc” will have to undeigo elaboration or modification 
as further evidence becomes available 

The data of the entire study are consistent in showing an in 
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crease with age of social behavior of all kinds — laggicssivc and 
defensive as well as bvmpathetic and coopciative When a qualitative 
lathci than a quantitative analysis is made of the beliavioi iccoids, 
the data suggest to the autlioi (p. 166) a developmental sequence 
for sj^inpatliy in the “avciuge child/' viz (^) attention caught by 
dlsticss (stales), (b) icspondb with comment or emotional expres- 
sion j (c) attempts to bung difteient feeling in thild (h}^ comfoi hng, 
etc ) , (d) attempts to nltei oi lemove situation causing the distiess 
Foi C Buhlei, oi foi Piaget^ sucli sequences aic equivalent to 
“sUigcs,” since both investig«itoi s define stages in teims of the 
Jnection toward ^vldch the child is developing Each admits that 
a child may belong simultaneously to ditteicnt stages witli icspect 
to diftcient stimulus situations. Pmget sees the stage at whicli a 
cluld functions in a j?ncn situation as dctcumncd by tlic rcxidiness 
oi difficulty with which its meaning can he placed into objective 
sgciai peispective — this iii tinn tlcpciitling upon the clegicc of the 
child b '‘egocentrism" defined in a special sense 

Muiphy takes a somewhat diftcient viewpoint, and wiitcs (p 

272-3) 

The alage is piobably not an inthnalc product of iiitci action 
of m-Tniratmii .ind learnini^, m the case of ‘•ympathy^ hilt 
n phase linked to ciiciimstancc at a i^ivcn pciioil There is 
no “stage” of egoce/itncrty, -oi of projection of anxiety in 
pseudosympathy, or of direct lesponse to aiiothcrs need, or 
idcnh/icatiaii uith it An in secure adolescent is na less 

egocentric than an inseciiic foiii^year-old An adult identifica- 
lion in love a I Otises ng quicker nai purer feeling of shared 
pain nr joy than that of a lesponsive t\vo*y car-old 

This statement legaiding “stages,** which seems to undet -emphasize 
the qualitative agc-cojiclated diAcjences in the cxpei icncing oi 
sympathy suggested by the published piotocols, probably connects 
With the author’s conception of egocentrism, which she uses, up lo 
the last chnptci, m a diftcient sense fiom Piaget’s — rathei m the 
sense of sciEprcoccupatioii instead of the self-oiicnted social per- 
spective, the dl-dibceined boundary between self and otlicis, to 
which Piaget has attached the term. Although Muiphy’b sense is a 
legitimate one, Pmget's would seem inoie fruitful in the present 
investigation, and indeed m her final chapter Muiphy actually 
swings into a discussion according to the Piaget fiamcwoik A 
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-cut djfctJiictJOJi is mnde between the enrljei ‘'conta^jous fceJ- 
and the more advanced “identification,*^ which, however, in 
till egocentric small child may lead to the projection of anxieties 
ri in the face of contiadictor}'' evidence from the adult*'; point 
icvv/’ Of the lattcij abundant examples fiom the published 
, and paiticulaily from the excel pts of paients’ diaiics, could 
noted, e.g , the intiojective mechanism in Celia at 25 months, 
insisted that her mothci remove liei feet from the edge of 
wen, and in Patsv at .10 months, who must wipe the soap finm 
syes of the pictui e-book baby 

rom here on the Piaget schema is not followed out to its full 
ications Emphasis is iightlv given to the obscivation that "the 
‘ social factors winch aic building cgocciitiicity aie also building 
If which IS apt to function or to fulfill itself in chaiactciistic 
(p, 306) I-Iowcver, it is ci edible that a fuithci analvsis of 
material m teims of the '^egocentrism” vectoi might lead quite 
pellingly into a formulation of developmental stages that de- 
led upon something moie than phases "linked to circumstance 
given period ” Do not the developmental sequence outlined by 
rphy, and the published excerpts from her piotocols, suggest 
inishing steps of "iralism” — a tenilency at 1 to exp i css svmpathv 
erms of only partially assimilated adult patteins (eg, hugging, 
ng> patting), and often to tianslate sympathetic feeling into 
liativc measures against another child*s aggressoi, superseded 
he most socially mature children bj^ adaptive responses moie 
iniscent of the spontaneous responses of the youngest of all than 
he more stereotyped behavior at intermediate ages? 

1 though the oldest children among Murphy’s Subjects were 
4 J^ yeais old, then high aveiage mental age and supciiur home 
rground undoubtedl}^ "stepped up” then late of adv«anccinetit m 
al behavior, Another factor which might be exv>ccted to fix 
developmental sequence of sympathy in pbiygiound distress situa- 
s in an earlier age range than is usually found foi othci forms 
□cial behavioi is the fact that situations calling foi 53 'mpnthy arc 
nsely those in winch the needs of the other peison are so vivid 

0 compel recognition. Just as early experiences in competition, 
Isaacs’ studies of social behavior, hastened the bieaking down 
egocentric bairiers by making the child objcctivclv aware of his 

1 cgo-cntit 3 % so wc believe caily sMnpatliv stimuli mav bear a 
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compicjTicntniy lolc in emphasizing tilt icco^iiiitioii of the scpaiatc- 
ness of othei egos We Avould want to make an analysis of Muiphy's 
unpublished piotocols, possibly supplement tins by tlinical inter- 
lOgacol3^ and obtain olisei vatiuns upon uldci (sthool-agc) Subjeets 
before pioposing such a sclicmatiz-ation of “stages” with any luj^ency 
But the fomnilation of ti uc developmental stages in sympathetn- 
feeling and beliavior meamvhde icinains a tantalizing posslblllt 3 ^ 

Cmnegie ImliUiiion of TFashtuglon 
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VISUAL DISCRIMINATION IN THE CAT VI THE 
RELATION BETWEEN PATTERN VISION AND 
VISUAL ACUITY AND THE OPTIC PRO- 
JECTION CENTERS OF THE 
NERVOUS SYSTEM‘S 

Depot imcrtt of Psychology, Utiivctstly of Rochestet 


Karl U Smith 


A Introduction 

TIuoiighoiit the past fifty 3^Crirs many attempts have been mntle 
to assign different visual functions to dilfeicnt pathways and nuclei 
in tile nervous system An early hypothesis of this sort, one which 
arose paiticularlv fiom the work nf Munk (15) and Minkowski 
(13), assigned all vision to the optic projection aieas of the cerebral 
cortex, and certain visual ieflex.es to subcoitical centers Another 
more recent view, which was first suggested by the woik of Lash- 
lev (9) and of Lashley and Frank (11) on the rat and later extended 
by the studies of Marquis (12) and Kluver (7) on the dog and 
monkey, assumed that the mediation of intensity discrimination 
could be caiucd out by subcortical optic centers as well as those 
located iii the ceiebral cortex, According to this theoiy, however, 
pattern vision and visual acuity, and all othei optic functions except 
a primitive type of ‘*hght” vision, depend upon the ariival of 
impulses in the projection ateas of the ceiebral cortex 

'Lhese two gencial ideas of the functional importance of the 
coitcx in vision have not been supported by the lesults of still later 
investigations Lashley (10) has lecognized, for example, the in- 
adequacy of the belief that there is stiict division of the functions 
of pattern vision and intensity discrimination witli icspcct to then 
deteiminatioii by the cortex and by the piimary optic centers He 
states that the ability of rats to discriminate on the basis of tlie 
position of lights after destruction of the cerebral cortex necessitates 
assuming a crude suit of detail vision in these animals 

♦Accepted foi publication by Leonard Carmichael of the Editorial Board, 
and received in the Editorial Office on Febrviarj +, 1938 
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Additionnl experimental findings fioni several diftcrent souiccs 
all point to ccitaiii modificatioiib oi the viw t!\at pattern v\bion 
and lienee all degrees of visual acuity me exclusively dependent 
upon neural pathw{i 5 's passing to the ceiclnal coitex. Van Hcrlc 
and ten Cate (5) have shown that rabbits, after destruction of the 
cortex, recover to u teitain degicc the ability to lespoad to objects 
held or moved m the field of vision A somewhat su-nilar type of 
piimitive pattern vision has been shown by Kennedy (6) to exist 
in cats aftei cortical extirpations which included both optic pi ejection 
areas In these studies, Kennedy found that the opciated animals 
could discriminate to some degree between simple iiroviiig and non' 
moving stimuli such a*? bars and dots 

liesides the obsei Vaitions just Quoted, the investigation of forced 
optokinetic reactions of the head and eyes to moving visual pat- 
terns after destruction of the cortical visual centers in diflrereiit 
mammals has disclosed the presence of discrete pattern vision medi- 
ated exclusively through subcortical centeis The picscnt wiiter 
(17, 20) h as observed that such responses occur in cats aftei exten- 
sive destruction of occipital cortex involving the striate areas as 
well as suiiounding tissue. Ter Braak (3) has noted similai 
responses in rabbits, dogs, and monkeys lacking the visual centcis 
of the coitcx The occuricnce of the reactions in the absence of 
cortical connections in these different foints seems to indicate that 
tliere arc no marked phylogenetic difterenccs in the degree to whiclr 
the striate aicas have becoinc related to the forced oiiciitations of 
the head and eyes to changes in visual pattcin 

It IS clear from these results that the primary optic ecu ter > of 
the thalamus and naidbrain play a definite pait in controlling ceitain 
limited types of pattern vision In consequence of the fact that 
the optokinetic responses constitute true differ ential orientations to 
changes m the patterned characteristics of visual stimulation, and at 
the same time occur in the absence of the stiiate aiCiiSj it is possible 
to utilize these reactions m a functional analysis of the role of tlie 
subcortical optic centeis in the deteimination of the various visual 
capacities involving form or detail vision Preliminary reports of 
such study have already been given, rn wluch the relations of visual 
acuity (18), fusion of real movement (2), and apparent-movement 
vision (21) to centers located below the level of the cortex have 
been brought out 
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Although the diffeieiit obscivations just utcd bring foitli definite 
proof that thcie aie lesidiial tvpcs of pattern vision, visual acuity, 
and real- and appaient-movement vision aftei eliinination of the 
coitical pathwaj^s of the optic system, detailed description of these 
subcortically con ti oiled visual functions must be seemed In par- 
ticulai, it is important to know whcthci the pattcin vision associated 
with optokinetic leactions is compaiable to that which mav be demon- 
stiated by discrimination methods With this problem in mind, 
the writei presents licie data obtained with cats lacking the striate 
cortex lelcvant to (ff) then ability to disci iminatc between two 
simple line figuies, {b) then capacity to icspond to loUting striated 
patterns of different widths, 

C An!m\ls and Operations 

The expeiiments involved the use of five normal cats and three 
in which the occipital lobes wetc lemoved The operations were 
all done in one stage undci Nembutal anaesthesia The occipital 
cortex was exposed through an opening in the cranial cavity under 
the tcmpoial muscle, and the lateral and splcniril gyii, together 
with sunounding tissue, weie dissected out in one block. The 
extirpated tissue was immediately fixed in formalin foi future 
examination The wound was then securely closed by suturing 
the temporal muscles and ovei lying tissues, aftci which the animals 
were allowed two weeks to rccovci from the operation Learning 
and acuity tests weic then begun and continued for some siv months 
aftci the operations, 

D. Anatomical and Bliiavioral Controls 

Judgment as to whethei oi not the stiiate coi tex was connpletely 
removed rests upon five ciitciia' (a) examination of the extnpated 
blocks of coitical tissue, (h) gioss examination of the coitical 
lesions, (ir) repioduction of the cortical lesions from projection 
drawings of the stained slides of the biains, {d) histological investi- 
gation of the external geniculate bodies, {e) obseiv.ition of typical 
defects of vision which arc known to accompany complete bilateral 
destruction of the visual connections with the stiiatc aicas 

Aftci the learning and acuity tests had been carried out with 
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the opcr.itcd .mimals, they were immediately killed and the brains 
pei fused with 10 pci cent foimalin thiough the aorta Following 
icmoval of the brain from the skull cavity, a block containing 
the lesion was sectioned fiom the rest of the brain and thcreaftei 
prepared foi cutting and staining It was imbedded in cclloidin 
and cut into sections 35 micions m thickness, Evciv fifth section 
through the block and cveiy other section through the external 
geniculate body wcic then stained m thionin, 

In Figure 1 is shown a photograph of the biain of one of the 
opeiated animals. The operation performed on this animal is typical 
of those Gained out with the othei two subjects As seen in the 
plate, the operation perfoimed involved removal of the cortical 
tissue contained within the fiist two external convolutions, the 
lateral and cctolateial gvii In all cases the lesions extended well 
beyond the postenoi teiinination of the iateial sulcus and forwaid 
to the boiindanes of the sensorv-motoi cortex In the legion of 
the lesion, there was no cortex remaining along the medial sides 
of the hemispheres of Subjects 40 and 41, but in Subject 42 a small 
fringe of cortex was still present in this region The ventricles 
wcic opened along the grcatei extent of the lesion m all tluec 
animals 

Figuie 2 piesents diagrams of the extent of the lesions on the 
lateral and medial sides of the biams of the tlnee subjects as con- 
stiucted from large diavviiigs of stained sections As seen in these 
diagrams, the cortical dcstiuccion extended beyond the medial and 
lateral limits of the striate areas, i e , the lateral sulcus on the 
doisal aspect of the hemisphere and the splcnial sulcus on the medial 
side The posteiioi terminations of both the lateral sulcus and 
splcnial sulcus wcic included within the extupations m the thiee 
cases Anteiiorlv, the lesions all extended beyond the posterior 
lateial gvrus In the case of Subjects 40 and 41, examination of 
the sections showed, as did also gross examination of the biains, 
that cortex lying medially in the region of the lesion had either 
been icmovcd oi had degenciated A fimge of cortex which dul 
not include of the spleninl bulcus along its length was still 

intact medially in the legion of the lesion in the brain of Subject 42* 

The sections taken thiough the external geniculate body in the 
three diffeicnt animals were closely examined for the presence of 
ganglion cells Such cells of typical size and foiin could not be 
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discovered m any of the sections Median sized cells, shoeing 
pathological cliaracteiistics as compaicd to the ganglion cells of 
the external gemculatc body in the normal animal, could be found 
distributed at infretiucnt intervals thioughout the nucleus in M 
three brains, but these wcic nevci equal in size and dcnsltv to the 
laigc cells of the noimal nucleus. 

For pui poses of ilhistiation, in Figiiic 3 aic compaicd photomicio- 
giaphs of sections thiough the external geniculate body of a normal 
cat and that of one of the opeiated annuals (Subject 42) used i\\ 
the present expeiirncnts, Both pictiues wcie taken at appioximately 
100 diameters magnification and enlaigcd two times in punting 
The section thiough the brain of the nounal animal was cut at 50 
microns, that of the opciated animal at 35 microns. The boundniies 
of the external geniculate body aic marked by aiiows, Reference 
to the plate will show the natuie of some of the histological changes, 
paiticularly the absence of the laigc ganglion cells of the nudeub in 
the operated nnunnl, which aic brought about by removal of the 
stnate areas in the operated animals, as already dcsciibed above 

Subjects 41 and 42 possessed small Icsiuns of the light su])euoj 
colliculi, which wcie definitely the result of the opciations. These 
lesions extended over appioximately one-fifth of the supeiioi portion 
of the colUcuU on the light side Othci than this, there were no 
othei marked discernible cell changes in the colliculi of the tliice 
animals 

The visual placing reactions of the forclimbs, the ability to tivoid 
obstacles and to find food, the responses of the eyelids to movements 
of the cxperimentei, the reactions to objects moved oi held m tlie 
field of vision, the i espouses made in attempts to descend from 
elevated surfaces, were all examined in the three animals after the 
opeiatvons had been earned out. The fact is known from the work 
of pnoi experimenters (Munk, 15; Minkowski, 13; Maiquis, 12) 
that these reactions aie permanently absent aftei complete bilateial 
destruction of the cortical centers of vision. Repeated observations 
on the animals employed m the piesent study dcmoiistiated that 
these reactions could not be elicited during the period of some 
SIX months that the animals lived subsequent to the time of the 
operations 
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E Miii'HODs vndResuiis 

As ovulmed <\bove, the present mv estimation is conccined t)ie 

eftects of complete cxtirpjition of the stiiate coitex upon two 
clifteieiit aspects of visually detci mined bchavioi The first pait of 
this section is concerned with the ability of the opeiated cats to 
lea in a simple pattern discrimination habit In a second part, the 
nature of the visual aciutv of the cats in icspondinm to lotating 
btiiatccl patterns will be described 

1 'The Effect of Removal of the Stfmte Atetn upon the Lem fl- 
ing oj a Simple Pattern Discj untnaiion Habit Xhis iiivestimation 
of a type of simple pattern vision utilized a disci imi nation appaixVtus 
pieviouslv dcsciihed by the wiitci (16). The device consistb of two 
small discrimination boxes, 28 cm wide, 29 cm long, and 33 cm 
high, which aie each ariangecl with small doors on then fioiit 
side^ Eitliei of these doors may be opened by depicssnig a small 

IcvGi located neat the bottom of each box In the fiont side of the 
doois am giooves into which gioiind optical glass oi caids bearing 
visual patteins ma\ be quickly inserted oi removed The doois 
aic held tightly closed by spiing latches to which aic attached the 
biasb levels of the boxes A mastei latch, mounted ncai the top of 
the dooi of each box can be used to pi event the dooi from being 
Opened even though the lever is depressed^ 

The cat icsponds to the situation by depicssiiig the levci uii one 
of the discrimination boxes, which causes the door of the box to 
swing hack, and permits the animal to secure a small piece of 
salmon placed inside the apparatus When disciim mating between 
stimuli presented in the doois of the boxes, the xnnimal ii> icwaidcj 
by thus obtaining food It is punished foi a wrong i espouse bj^ 
failuie of the dooi of the box to open and hy eler.tnc shock, wdiich 
is admiiiistcied by leading an elecuic current thiough the lever and 
suitable conducting gulls placed immcdiatch m fiont of the dis- 
cunnnation boxes The electric curient giving tlie shock may be 
shifted from box to box hy means of a double-thiow switcli 

The two tUscvunmatiorv boxes ate placed at the end of a long 
lunwaj' tabic so that then fiont sides face a icstiaming cage 
located at the other end of the table The animal is lelcascd fiom 
this cage, allowed to appioach the disci inii nation boxes at the other 
end of the tabic, and respond to stimuli picsentcd in the doors of 
the boxes When it has received food either as a icsult of making 
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a coirect lesponsc oi after it has received punishment and then 
responded to the coircct box, the cat is ictuincd immediately to 
the lestrammg cage for jinotlier trial Hetireen trials the stimuli 
presented in the doors of the discrimination boxes arc changed in 
position in chance ordei. 

The stimuli used in the experunent consisted of a horizontal bar, 

2 5 cm ividc and 18 cm long, and a vertical bat of the same dimen- 
sions The bottom of the vertical bai was appioximately 10 cm, 
fioin the floor of tlie runway table, while the horizontal bai was 
elevated 18 5 cm above the table The centers of the two stimuli 
weie separated by a distance of approximately 48 cm Tire stimuli 
theinselves weie sccuicd by inseiting black cnids, having apertures 
of the size of the bais desenbed above, into the doors of the 
discrimination boxes Giound glass sciccns were placed behind 
these caids so that the stinvuli appealed as two Unifoimly illuminated 
bais oiicnted rcbpectivcly in a hoiizontal and in a vertical plane. 
The glass was jlluimmited bv two enclosed piojcctjon systems, one 
located directly behind each of the disci imlnation boxes 

A large black panel was located near the front of the apparatus 
in such a way tiurt only the doois of the discrimination boxes could 
be seen by the animal fioin its position on the runway table. The 
use of this screen and the enclosed projection systems provided a 
black backgiounc! foi the two luminous stimidi During observa- 
tions no otUcj lights were used in the cxperimcntaL room 

The thice operated animals and three normal cats were used as 
subjects rii the experiments They were first tiaincd m the habit 
of depressing the Icveis in order to sccuie food, and thereafter 
presented with the tiaiiiing stimuli Since two of the operated 
animals (Subjects 40 and 41) had been used in other discrimina- 
tion expernnents involving the same type of apparatus, these animals 
did not icquiie pieliimiiaiy training m depressing the levers before 
the stimulus patterns were piesenteci 

111 Table 1 the results obtained in the attempt to tiain the tlrree 
normal and the three operated animals in the disci imination of 
simple bar patterns «ire summaiized with respect to the pcicentage 
of correct responses made by the cats in the daily lO-tnal peiiods 
This is the amount of tiaiiimg given each subject each day. The 
numbers in the table represent the percentage of conect choices 
of the vertical bar, which was employed as the positive stimulus. 
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TABLE 1 

The Percentage or Correct Responses Made by Normal ano dy Operated 
Animais During Consecotivp IO^Irial Periods During tjie 
Learning of a Simpit Pattern Discriminaiion Hadit 


Trials 


0 - 10 
10 - 20 
20- 30 
30- 40 
40- so 

SO- 60 
60- 70 
70- 80 
SO- 90 
90-100 
100-110 
110-120 
120-130 
130-140 
M0-150 
150-160 
160-170 
170-180 
180-190 
190-200 
200-210 
210-220 
220-230 
230-240 
240-250 
250-260 
260-270 
270-280 
280-290 
290-300 
30U-310 
310-320 
320-330 
330-340 
340-350 


Criterion ot 
lenrtung 
fulfilled 


53 


Normnl animah 
54- 


40 

60 

60 

50 

60 

60 

40 

70 

so 

60 

70 

SO 

80 

90«f 

90 

80 

90 

100 

80 

too 

90 


30 

40 

60 

60 

50 

70 

SO 

100 ’" 

90 

90 

SO 

SO 

SO 

90 

90 

so 

100 

90 

100 


55 

Operated animals 
40 41 

42 

30 

50 

60 

50 

60 

50 

40 

50 

50 

40 

40 

60 

60 

70 

SO 

SO 

40 

70 

40 

50 

60 

60 

60 

50 

70 

40 

30 

50 

80 

SO 

60 

70 

SO 

70 

50 

60 

90^ 

50 

60 

60 

90 

70 

70 

80 

SO 

40 

60 

60 

90 

60 

50 

60 

60 

SO 

50 


so 

70 

60 


60 

50 

50 


70 

90-* 

50 


50 

60 

70 


60 

40 

60 


so 

40 

50 


6(1 

60 

70 


70 

50 

80 


70 

70 

50 


90’" 

50 

50 


90 

60 

70 


90 

70 

60 


80 

70 

50 


90 

60 

70 


90 

SO 

60 

90^ 

70 

70 

60 

50 

60 


140 


80 


100 


240 


(170) 


Reference to this table will show that the noimal cats were able 
to discnininate in 9 out of the 10 daily trials aftei penods of trainine 
covering, respectively, 140, 80, and 100 trials The choice between 
the two bars seemed cxtiemely easy for these animals, particularly 
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Subjects 54 and 55, and when they once Icained, the habit lemained 
relatively stable with continued presentation of the stimuli. Only 
t-wo of the operated «aniraals, however, were able to reach 90 per 
cent correct choice of the two patterns in 10 tiials, and Subject 41 
demons-trated this capacity only twice in the 340 tiials of training 
The responses of the operated animals, in contrast to those of the 
normal cats, wci-c highly unstable, le, although giving evidence 
of differential behavior in one series of truls, the operated cats 
would not make a significant number of correct choices on succeed- 
ing days, All three opeiated animals displayed indications of a 
significant number of correct responses during the second hundred 
trials of training but they failed in every case to maintain this level 
of discrimination on two consecutive days Of these three cats, 
Subject 40 was the only one which seemed able to distinguish 
between the bars with any degiee of consistency, and then onlv 
aftci 240 trials. 

Because of the extreme variability of the other two opciatcd 
animals in responding to the patterns, Subject 40 was the only one 
which could be used in making control observations of the validity 
of the discriminative responses obscivcd Kliinination of the electri- 
cal shock over an entire trial period, and, in a consecutive period, 
decrease in the intensity of the vertical bar by approximately 50 pei 
cent did not disturb the responses of the animal. Placing two 
horizontal or two vertical bars in the apparatus bioiight the per- 
centage of correct choices of this cat down below a chance Level. 
Fuithcrmorc, the method used provides for the elimination of 
secondary influences which may enter to furnish clues for differential 
behavior. Olfactory influences are controlled by keeping; food in 
both boxes, Xheie aic no possible auditory clues fiorn. the experi- 
menter since the animal itself performs all of the nccessaiy opera- 
tions in reaching the food, There is little possibility that the animal 
can discriminate on the basis of biiglitncss differences m the pat- 
terns, foi the stimuli were shifted between the two boxes inde- 
pendently of the light systems No disci iminablc differences existed 
between the size of the two patterns, and care was taken in chang- 
ing the position of the stimuli in the boxes between tiials so that 
no indications would he given as to the location of the positive 
stimulus before the animal was released from the restraining cage 
2, The Effects of Extvpatiofi of the Sl)iale Arens of the Oojtex 
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upon Vnnal Acuity in the Cat as Indicated by O ptokiiietic Responses 

In the second pait of the experimental investigation, the problem 
of pattern vision m cats lacking the striate aicas was appioached 
somewhat dtffciently A specialized tncasuic of pattern visioiij 
VJsual acuity* was used as an index of the capacity of the operated 
cats foi resolving visual detail, or pattern A i datively simple 
method for measuring visual acuity is to elicit optokinetic responses 
to striated patterns of diffeicnt widths. 

The apparatus used has already been desciibcd by the writer 
(Situ til, 17, IS, 20) As used in the present expciiment, this 
apparatus consists of a laige cylindrical dium, 122 cm in diametci 
and 110 cm, high, the inside circumfcicncc of which may be 
covered by alternate black and white lines of equal width The 
drum is so constiucted that it can be lotated independently of the 
animah when the lattci is placed m a box holdei and located upon 
a small platform at the center of the drum. The cylinder itself 
IS a wooden framework, the side of which may be covered with 
cloth or any other uniform material. The inside of the apparatus 
IS illummatcd by two 200 -watt bulbs, one located above the cat*s 
head at the top of the cylinder and the othei below the platform 
on which the box-holdci rests. 

The top of the drum is left open so that the animal, restrained 
in the box-holder, may be lowcied inside the drum bj' means of sup- 
pojt rods attached to the ceiling Duimg observations, the animal 
IS loweied to a point about 75 cm below the level of the top of 
the diiim and the head fixed at a distance of 50 cm from the 
striated patterns. The diuin is then rotated slowly bv hand at a 
speed of about three icvoliitions pei minute. Tn making observa- 
tions of the animal’s i espouses to the rotating lines, the number 
of pursuit movements of the eyes during one complete revolution 
of the cylindei are counted The drum is then lotatcd m the oppo- 
site diiection and the number of responses again noted. This pro- 
cedure lb lepeateci 10 times with each animal for each seiiCb of 
lines used m the experiment, foi a total of 20 difteient trials 

Four senes of striped patterns, which contained lines 5.0 cm., 
2,5 cm, 0 6 cm., and 0 16 cm in width, respectively, were used 
in the experiment. The first three senes of lines v^erc obtained 
by placing black cardboard stripes of the appropriate size against 
a white unifoim covering on the drum. The finer Lines were 
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secured by mounting cloth printed with alteinate black and white 
stripes upon the side oi the cylinder In each case the side of the 
drum presented a senes of alternate, paiallcl black and white lines 
of the same i\idth The biiglitncss of the stuped patterns vaiied 
somewhat at difjtcient points on the side of the drum fioin an 
aveinge of approxiinatclv 12 iniUilainbeits, a value which did not 
diflei bv more than one-half log unit foi the separate senes of 
lines used The brightness difteience between the black and white 
stupes of the dnim vaiicd between 1 5 and 2,0 log units. 

The lesponses of the thice animals lacking both stiiate areas of 
the cortex were observed during 20 revolutions of the dium with 
each senes of lines In addition, the icsponscs of two normal 
animals (Subjects 57 and 59) weie e\«unined for comparison with 
the operated animals 

Table 2 presents the average number of icsponscs occuiring pci 


TABLE 2 

The Average Nu.mder op RrspONbEs pfr Trial in Opposite Directions of 
Rotation of tub Drum ^mph the DimRhNT Series or Lines 


Width 
of lines 

Visiiiil 

Angle 

Subject 40 

R L 

Subject 41 

11 L 

Subject 42 
11 L 

5,0 cm. 

360 min 

19 

u 

20 

IS 

21 

13 

2 S 

175 

23 

16 

23 

26 

IS 

21 

0.6 

‘M 

23 

27 

2+ 

24 

32 

28 

0.16 

11 

ZZ 

30 

18 

22 

22 

24 


trial in 10 different lotations of the striped patteins in opposite 
duections. The width of the lines in the different stuped patterns 
IS given towaid the left In the next column arc found the values 
of visual angle coiiespondmg to the lines of different width when 
the aiiiirinl’s head was placed at its position 50 cm away from the 
side of the cylinder. The numbcis appealing rn the first column 
under the numbei of each subject indicate the average frequency 
of eye movements wlien the drum was rotated toward the right, 
while those in the second column give the average number duiing 
rotation to the left. 

Reference to the table will show that all of the subjects gave 
consistent responses to all of the moving stiiatcd patterns, In 
general, the number of responses per trial increased somewhat as 
the lines were i educed in width TJieie aie no marked differences 
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in the numbei of eve movements elicited towaid the left and toward 
the right, even in the case of the two animals (Subjects 41 and^42) 
which had lesions of the superioi colliculi No significant differ- 
ences in fiequcncy of i espouse wcie found for the thiec members 
of the group. 

The nai lowest lines used in this senes of observations can be 
taken tentatively as indicating the limit of visual acuity (minimum 
separable) m cats lacking the cortical aicas of the optic system. The 
visual angle coricsponding to these lines is appioximatcly 11 minutes 
of aic Howevci, the actual maximum acuity of vision in lespond- 
ing to patterns of this soit has not been determined because of the 
difficulty m securing iinifoim patterns of alternate black and white 
lines smallei than 0 16 cm in width ^ 

Observations of two noimal animals also showed that forced 
optic nystagmus could be elicited witli the diffcient lines used in 
testing the opeiatcd animals The. appaicnt fieiiuencv and amplitude 
of the movements in noimal animals seemed to be no different from 
that noted m the cats lacking the visual coitex However, difficulty 
IS encountered in securing an accuiate count of the number of 
responses of normal animals in this situation because of the presence 
of frequent head movements and also because the normal cat can 
fixate objects outside the drum It is known fiom other studies 
(Bojar 2) that the recorded icactions of the eyes m noimal cats 
and 111 ’cats lacking the stiiate aicas show no significant diffeiences 
in respect to fiequcncy and amplitude of movement at a given speed 
of rotation undei these general conditions of stimulation. 

Besides the eye movciivents observed during rotation of the drum, 
head nystagmus and other reactions made by the animals were 
also noted Not mfrcqucntly, bead nystagmus movements of small 
amplitude could he obseived in tlie opeiatcd cats These wcie 
veiy rarely observed in the case of the iioimnl animals. In addi- 
tion. operated animals, as well as noimal animals, portiay rathci 
frequent emotional icactions, eg, civmg-out, lagc, and attempts to 


*In a fuither invesligation of the acuity of the operatctl cats, a pieliminary 
report of Xch has been given [S.ii.th, K U The visual acuity of cals 
in%c absence of the optic piojcction aicas of the ccicbral coitex rsycM. 
n»H an press n, it has been fount! that they have a minimum visible 
feuity of ar'east 0 5-0 7 minutes of arc Inasmuch as three of the subjects 
0^1109 expoiiment aic Still alive, the anatomical obse. vntions of the opera- 
tive lesions have not as yet been carried out 
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escape from the box-holdei, during rotation of the drum. Reactions 
of this sort are imdoubtediv the result of stimulation by the moving 
striped patterns for the animals never sho’vv svieh responses when 
they arc merely placed in the box-holdci, unless they are so restrained 
iov long periods of time 

F, Summary and Discussion 

III the present study two diffcicnt series of observations were 
made as to tlie nature of responses determined by visual pattern 
stimulation in cats when the stiiatc areas of the cortex are lemoved. 
Evidence was offered, that the opeiations cairicd out on three animals 
involved complete e\tiipation of these areas, and that, therefore, 
tJic visual capacities of the animals must be a function of the sub- 
coitkal optic centers, It is believed that the results found, when 
interpictcd in an objective manner, have an important bct-uing upon 
questions raised eaily in the paper conceiiiing the anatomical basis 
of pattern vision and visual acuitv 

The observations made leave no doubt that, under certain circum- 
stances of stimulation, cats lacking the coitical mechanisms of vision 
aie stiU able to display differential orientations of the head and 
eyes to moving visual patterns which subtend a visual angle of at 
least 11 minutes of arc This unexpected degicc of visual acuity 
m the absence of the optic centeis of the coitcx compares favorablv 
with the demonstrated minimum separable acuity of certain normal 
mammals, e,g,, the pigmented rat, which Lashlcy (8) has shown to 
be able to discriminate between stiiped pattcins subtending a visual 
angle of 26 to 52 minutes of aic. It is known that the minimum 
separable acuity of norinal cats in the disci imination of alternate 
black and white lines is approximately twice as good as that shown 
here for the operated animals (Smith, 19), The acuity of the 
cats used in the present studv may also be compared to a minimum 
visible acuity of 45 to 1,1 7 minutes of arc which has been shown 
to exist in normal animals when they arc reqiihcd to discriminate 
between the direction of single black lines (Smithy 19). But there 
is no doubt that the minimum separable acuity of the operated cats 
in the situation eliciting optokinetic i espouses is somewhat greater 
than that demonstrated, Smcc finer lines could not be secured m 
ascertaining the actual threshold of resolution of the patterns used, 
further experiments involving somewhat different types of stimuli 
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must be made m order to gain an exact index ai the acuity of these 

animals, . , 

The lesults of the observations shoW) neveithcless, that a nign 
degree of visual acuity may exist in cats in the absence of the striate 
cortex and that the subcortical optic centers play some i61e in the 
deteimination of certain types of pattein vision The level of acuity 
found in the operated cats permits the assumption that these centers 
are differentiated to a degree not previously indicated in psycho- 
logical or physiological investigation 

Theie is every leason to believe tli.it the functional acuity ex- 
isting in connection with the optokinetic icactions involves what may 
be called "vision” in an objective sense of the word In the first 
place, the responses of the operated animals to the lotating pattcins 
used do not consist of anything which can be called an isolated 
"reflex” as tins term is ordinarily used, but involve rather dittcr- 
ential orientations of the head and eyes to the moving stripes. In 
fact, tlie total response of the cat when unrestrained in this situation 
consists also of orientation of the whole body in the direction of the 
moving lines Besides these differential reactions, stimulation by 
moving patterns of the sort used in the present study gives use to 
ceitain accessoiy emotional responses which duplicate in form if not 
m intensity those found in normal animals. It should be pointed 
out also that the characteristics of the optokinetic reactions in 
cats lacking the stiiate areas of the cortex are known to differ in no 
marked way fiom those of normal animals in respect to their tre- 
quenev and amplitude under conditions of stimulation of the sort 

used here (Bojar, 2). . , , . 

It IS evident, of course, that pattern vision of the type demon- 
strated hero in connection with the optokinetic reactions is ditterent 
from that existing in relation to learned oiicntations and similar 
types of differential behavior. But this fact does not alter t ic 
present conclusion that a refined sensitivity m pattern vision may 
be mediated through subcortical optic centers m the absence ot the 
visual projection system of the pallium Any description of the 
neural mediation of the differential behavior involved in learned 
pattern discriminations must take into account the capacities ot 
every part of the Visual projection system for the resolution of detai . 

The first part of the reported investigation deals more specinwlly 
with the problem of learned orienhations to visual patterns The 



268 


TOURNAL or GENniC PSYCBIOLOGY 


results obtained in the attempt to tram the thiec normal and thiee 
opeiatcd animals in a liabit involving simple pattern vision sshowed 
that cats lacking the visual areas of the coitex inav possess limited 
ability to distinguish pattems which diftci lathci gieatly in thcit 
spatial distribution The capacity of cats to lea in this di^ciiini na- 
tion aftei destiuctioii of the stiiate aieas is definitely retaided, 
although probably not completely abolished As was slunvn in 
Tabic ], Subjects 41 and +2 ncvei attained the stage of coiisistciulv 
coirect performance in responding to t^\o bai patterns Ho^^cvcl, 
It IS n\oie significant that Subject 40, with a coitical Icbinii a.i- 
complete as those of Subjects 41 and 42, finally learned the simple 
pattern disci iniination, as shown by its consistent pcifoimancc aftei 
240 trials It is possible that the diftei cnees found among the 
animals in leatning the habit can be accounted foi* in tciiiis of the 
colliLulai lesions pioduccd in the latte i two cats 

The question raav be raised as to why ^picvious ex^petimeiiteis 
(Lashlcjs 9 , Lashlcy and Fiaiik, H, Maiquis, 12, Kliivei, 7) have 
failed to find evidence of discrete soits of pattern discnmmation 
after elimination of the coitical mcchaiiisins of vision^ It seems to 
the writer that this fact may be explained in terms of the complexity 
of the patterns used in previous studies of this kind The lummovw 
bars used iii the pieseiit investigation, involve a gicatci difteience in 
spatial distribution of iigbt than can be obtained with other visual 
patterns of equal area Furthcimoie, piior expeiimcnts on the 
effects of removal of the coitical visual cciitcis on pattcin disci iniina- 
tion liavc made use of stimuli picsentcrl undei high illumination of 
the sunounch The fact is known that cats lacking the visual coitex 
are unable to distinguish differences m intensity uiidci conditions 
of high geneial illumination, such differ ciiccb as arc easily cJiscnm- 
inable under lowei illumination of the suiiouiid (Smith, 22), Un- 
doubtedly the nature of the surround is as impoitant in pattern 
discrimmation of operated cats as it is in intensity discnmination 
III general, the results of this mvebtigation have a definite beai- 
mg upon questions raised earlier in the p<iper as to the relation of 
ilisual acuity and pattern vision to the optic cciiteis of die coitex 
and to those of the thalamus and niidbiain The results of both 


' ^Lnstdey Has' since rcpoi tctl (Symposiiiin cliscusMoii, A A A S, 1936 ) 
l^oU^cd caacs of paitcin vision m rats lacking the visual cortex 
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pa its of the investigat-ion indicate that pattern vision may be 
mediated in the absence of the coitical centers In addition the 
study of the optokinetic icactions in the operated cats piovides a 
basis for the assumption that the visual centers of the supciior 
colliculus and the pietectal region constitute a mechanism for the 
lesolution of impulses which appiovimatcs the refinement of opeiation 
of the coitex itself 

In the past, much attention has been given by anatomists to the 
natuic of the projection of the retina upon the coitcx, and the im- 
portance of the orderly ariaiigenient of visual fibcis as they invade 
the layers of the pallium has been gicatly emphasized by them a& 
fundamental to detail vision In contiast to this, the few facts that 
arc known about the piojcction of letiHiil fibcis upon the pietectal 
region and supcrioi colliculus (Lashlcy, 10, barns, 1, Minkowski, 
14, Iliouwei, 4) in different animals have not been discussed in 
the same way in icgaid to pattern functions, although experiments 
have indicated a high degree of oiganization of these nuclei with 
respect to the retina The picjsent study indicates a functional 
significance foi the anatomic complexity of these siibcoitical optic 
centers and foi their local differentiation in relation to the areas of 
the letina 

It seems clear fioin tlie data presented lieie that the thcoiv of 
the functional piojcction of neuial “figuics” upon the striate region 
of the coitcx as the sole basis for pattcin vision and visual acuity 
has gieatly over-simplified the actual operation of the nervous system 
in the determination of these capacities There is undoubtedly a 
much more complex in teg ration of neural impulses arising from 
retinal stimulation in the deteimi nation of pattcin vision, especially 
to moving stimuli. An answci to some of the puzzling i cl at ions 
involved in this complexity seems possible tli rough furthei lesemch 
along line^ indicated by the present investigation 

G. Conclusions 

1 The picscncc of optokinetic i espouses of the bead and eyes 
in cats after the coiticaL centers of \isiori have been destroyed makes 
possible the analysis of the role of subcortical mechanisms in the 
dcteimination of diftcicnt visual functions based on pattern vision. 

2 Tests of visual acuity made on thiee cats aftei cxtiipation of 
the occipital lubes showed that these animaU arc capable of respond- 



270 


JOURNAL 01- GLNU'IC rS\CTlOLOGV 


ing to moving stiiatcd patterns subtending a visual angle at least 
as small as 11 minutes of aic Although tins degree of minimum 
separnblc acuity compares favoiably with that of some noimal mam- 
mals such as the pigmented and albino i.it, it is somewhat poorer 
than both the minimnm separiible and mininniin visible acuity which 
lias been demonstiatccl m noimal cats by means of disci iinriiatioii 
methods Under the conditions of testing used heie, the visual acuity 
of normal cats was found to he also at least 11 minutes of arc 
More lefined detei ruinations of the capacity of the animals could 
not be made because of difficulty in securing patterns of nariower 
lines 

3 Observations made on the discriminative ability of thiee 
iioririi'il cats and the three cats lacking the stiiatc aicns of tlie 
cortex showed, in general, that the opeiated animals may retain some 
residual capacity in pattern disci iminat ion. Apparently, lemoval 
of the visual coitex definitely retaids the learning of such dis- 
criminations even though the patterns used arc of tlic most ludi- 
mentary sort Reasons wJiy previous nivestigatois liave failed to 
find evidence for such discrimination in mammals after cortical 
operations involving the striate aieas are presented. 

4 The visual acuity of 11 minutes of arc demonstiatcd in the 
operated cats tends to show that a heretofore unknown type of 
refined vision may be mediated through subcoitical optic centers. 
Although these centers seem sufficiently diffcientinted m order to 
mediate ceitain rudimentary learned orientations based on pattern 
discrimination, the picscnt results would tend to show that their 
organization, in respect to these functions is not nearly so great 
as It IS in connection with the pattern functions of the optokinetic 
reactions But further study must be carried out befoie precise 
answers to such questions can be given. 

5, It seems fair to say that the results of the different paits of 
the piesent study combine to prove that previous theories concerning 
the anatomical basis of visual acuity and pattern vision in the 
nervous system have greatly oversimplified the actual operation of 
the centers in the determination of these functions Rather than 
being entirely dependent upon the pi ejection of configuiations of 
neural activity upon the striate aicas of the cortex, as previous 
theories have maintained, pattern vision and visual acuity also seem 
to have a physiological basis in local differences in nerve impulses 
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mediated thiough the primary optic ceiiteis ol the thalamus and 
midbrain In fact, the results found here, especially tliose dealing 
with the visual acuity of the cats without visual coitex, give a 
functional explanation of the refinement of organization of the 
subcortical centers of vision 


10 


11 


12 


13 

1 + 


15 
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LETTER CONSCIOUSNESS OF BEGINNERS IN 
REAUING^^* 

Huntet CofleffCj end the Hoiece ^Jatni School of Tenchets College 


Frank T, Wilson and Cccili White Flkmming 


TThis report is one of several icsulting fiom a study of reading 
progress m the kindergarten and pnmaiv grades earned on m the 
Horace Mann School, Teachers College, during the past foui years 
The study has indicated tlic basic iiiipoitance of ceitain letter 
abilities in the mastery of the inechanics of leading This paper 
gives furthei evidence of the natiiial caily and extensive attention 
young diilclicn give to tlic form and sounds of letters in a piogiessive 
type of school.^ 


■^Received in the Editorial Oftice on February 5, 1938 

The study was earned nn under the supervision o£ Dr. Cecilc White 
Flemming, Director of Pupil Individual Development nnd Guidance, and 
of Dr Rollo T Reynolds, Pnncipal Prepared with the assistance ot 
the U S, Works Progress Administration, New York City, project No, 

63-97-295, aub-pioject No 25 u * ^ 

The average mental age and intelligence quotient foi each of these 
fourteen groups which contributed to the stiHh', a a measured by the 
Stnnford-Binet Intelligence Exarainatioii are shown below These measuies 


Groda J 

Class Group G-1, Nlimbei 31 — 1934-35 
F Number 28 — 1934-35 

Class Group C?-2, Number 26 — 1935 36 
A Number 25 — 1935-36 

Grade II 

Class Gimip D-1, Number 30 1—1934 35 
F-l, Number 25 —1934-35 
D-2, Number 28 — 193 5-36 
Zr-2, Number 24 — 193 5-36 

Grade III 

Class Gioup H, Number 29 — 1935-36 
I, Nu mber 28 —1935-36 


Aver- 
age Intclli- 
Mcnnl gcncc 
age quotient 

pupils 21 

5 5 yra 

122 

54 

6.7 

120 

48 

66 

120 


78 

1197 


77 

120 9 


78 

120.9 


8 1 

132 


8 8 

121 7 


84 

116 


8 9 

121 


8 9 

120 


10 0 

120 


9 5 

118 
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A* Reading Words 

Table 1 shows the Jesuits of individually testing 42 five-year-old 
kindergaiten children with 16 exercises of the Gates Primary Read- 
ing WOid recognition test. The woids of the test aic selected iii 

TABLE 1 


Responses or Fiyp^ykar-oi d ICiNoiiR<3AR.TLN PuiMia oK 1^ Exercises of tub 
GaTPS PRUtARY RCAOING WoBD RECOGNITION TeST {N = 42) 


Exer, 
No i 

Percents 
Most 
Correct like 

ges 

Less like 

Test 

Correct Most like 

words 

Less like 

r- 




1 

40 

12 

12 

10 

til um 

r/raw 

there 

grass 

2 

26 

17 

26 

7 

pie 

pan 

bv 

there 

3 

31 

26 

7 

S 

paper 

paint 

dress 

robin 

4 

24 

2^ 

12 

7 

1m\ 

fnke 

wolf 

ship 

5 

29 

26 

14 

0 

bat 

boy 

arm 

cow 

6 

S3 

12 

19 

5 


hi oom 

grass 

drink 

7 

26 

19 

19 

5 

s/iCe 

5/fOW 

talk 

wash 

% 

29 

12 

10 

7 

p\^ni 

AvinU 

watcl\ 

house 

9 

17 

29 

12 

7 

door 

r/oga 

corn 

Wish 

IQ 

36 

S 

17 

2 

feet 

fire 

doll 

City 

11 

12 

19 

5 

17 

•*100 If 

floor k 

wood 

talk 

12 

33 

7 

2 

10 


s/ioe 

atop 

lip 

13 

21 

21 

2 

7 

fOpe 

/ cad 

nd^ 

hop 

14 

12 

26 

2 

19 

money 

mo tike y 

Mouse 

name 

15 

7 

2+ 

10 

14 

ffate 

i^rTrdcn 

grow 

wish 

16 

5 

17 

19 

12 


; idtnff 


rooster 

Total 16 

3S1 

301 

18S 

134 







Avc 161 







such a way that one wrong woid of each set of foui is more like 
the correct word than are the othci two The table gives the per- 
centages of responses by the pupils for each word of the 16 exercises. 
The fiist column shows the percentages of answcis that were correct. 
The second column gives the percentages of wrong answets which 
were most like the correct word The thud and fourth columns 
show the percentages for each of the other two wrong words. The 
four columns of woids on the light hand part of the table are, 
respectively, the coiiect, the moi>t like and the less like wrong words. 
The totals show that the wrong words most like the coirect words 
totaled 301 and those foi the other wrong words 188 and 134, 
each, or an aveiage of 161. That is, the children tended to select 
the most like words about twice as frequently as either of the 
other wrong woids. 
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Exeicise by exeicisc the most like words had a highci peiccntage 
of choices than the others 8 times out of the 16, and the same per- 
centage three times In five exercises one of the other wrong 
words had a highei percentage than the most like ones. One of 
these was Exercise 2, m which the wiong word by was indicated 
by 26 per cent, while pan (the most like wiong word) as chosen by 
17 per cent It is obviously an open question which of the wrong 
words, pan or by, is really more like pte. Pan was selected bv the 
writer because of its initial likeness Initial likenesses seemed much 
more apparent to these kindcrgaitcn child len than final likenesses, 
although ability of the latter type is indicated by Excicises 8, 1 + 


Pupil 

G D B 

GDD 

G D n, 

PC 

PC 

MG 

CG 

fP L 

h L 

EL 


T L 
GM 
B iM 
RS 


n S 


M T 


TABLE 2 
EXAMINFR’S NoTFS 


Word chosen 


Note 


bread 

bat 

tail 

bat 

pic 

pnpei 

drum 

plant 

ieet 

feet 

papei 

bat 

bread 

‘shoe 

dium 

pic 

papci 

wolf 

ship 

garden 

iidmfT 

druiTi 

papei 

hiead 

rope 

gate 

papei 


Begins with b and ends with d 
Starts with b, ends with / 

Repeats each word several times and studies 
Because It's shoit 
Because it’s shoic 
Has p 

1 know hv the letters 

It’s a long word 

hpells 

Spells 

Spells 

Sounds letters then pionounces words 
Spells 

Because it's longer 
licgins with b, ends with / 

Begins With h, ends with d 
Begins with sh, has no *iv 
I3eraiisc it has rn 
Because it has p 
Begins wilh pj ends with r 
Because it has an / 

f/f and p , 

3 i 7 's and a t (the exercise has the \%ords gaulcUt 
nuttih, ffrowy gate) 

3 ^’s (the cxercisie has the wuuK miuig, /tufttig, 
looster, raining) 
d and m 
P^Pir 
b and d 

P . 

1 don’t see an\ / at end 

2 p\ and t She sounds fust and last letten 
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and 16 EvciLJse 16 is .itiother in ^\ hicli a Irss lilfc wiong answci, 
hUtn^, had n slightly Inigcr peicentage, 19, than the most like one, 
ttdin/;, which liacl 17 per cent, this slight difference is hardly a 
reliable one Each wrong woid had the mg final ending The other 
two eases of higher pciccntagcs foi less like wrong answers were 
Exercises 6 and 10, Gtass was chosen by 19 per cent and bfoom 
(most like head) bv 12 per cent. DoU was chosen by 17 per cent 
compared with fit e (mo^fr like feet) bv 5 pci cent 

While giving the test to the diiklien the examiner made note 
ot statements made h\ the childicn oi obsei vatiuns ut liow they 
worked to select their ansAvcis No special clfoit was made to elicit 
statements from these five-year' old children Wheic it seemed 
piomismg to do so, the cxaminei, who was an unusually experienced i 
and competent workci with kirideigaiten children, asked veiy 
naively, ’ How can you tell that is the word^'\ oi the like Nearly 
evciY one of the notes indicates that Icttci foims or sounds were the 
means of approach used by the cliildrcn in lecognizing tlic words, 
The following notes (Table 2) were made during one test of the 
five-yeai-old kindergaiten cluldien Othci similar notes xveic taken 
during other tests and with othci giovips, hvit lack of space prohibits 
reproducing tlicm here. 

B RiiADiNG PnoKic Combinations 

Sixteen phonic combinations, shown in Table 3, wcic used as an* 
individual test with 4-7 Grade 1 pupils, The combinations weie 
printed in laige-size, lowei-case Icttcis, on a white card, one below 
the other in the order given in the table. The card was handed 
to the chddien, who \veic told that they probably dul not know 
many of the “wouls/^ but that they mcic tu say as many of them as 
they could, whether they knew them or not 

In the second column of the table aie shown the percentages of 
cotrect pronunc’iations given by the children. The third column- 
shows the pciccntagcs of omissions, the fourth those of cnois At 
tlie light are also shown, as well as the examiner could write them, 
the incorrect pronunciations given by the childien. Tlie last column, 
headed D M , gives the responses mode by one pupil — evidently an 
association of words, wliicli might be of interest to a psychiatrist 1 
The boy was cleaily neither reading noi trying to read. In fact, 
lie has throughout the second grade been the one ^'leading pioblem^^' 
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TABLE 3 

RESPONSFS OF Grade Ome Pupue on It Phonic Combination Items 
{N = 47) 



Item 

Number 
Right Omitted 

Errors 

1 

mg 

25 

11 

11 

2 

er 

20 

10 

17 

3, 

low 

20 

12 

IS 

4 

ea 

28 

7 

12 

3 

tr 

17 

12 

18 

6. 

sp 

21 

8 

18 

7 

ch 

25 

10 

12 

8 

ther 

18 

7 

22 

9 

ver 

20 

10 

17 

10 

str 

17 

14 

16 

11. 

ir 

IS 

19 

LO 

12 

ea 

17 

19 

11 

13 

Sta 

16 

IS 

13 

14 

su 

19 

13 

15 

15. 

lea 

17 

20 

10 

16 

10 

4 

23 

20 


Wiong pronunciations given 


inge(2) anEc(2) mg ige ng Bingo 
ink inga 

cii c eai a re (3) or ee yni 
here ar{2) t-y spelled out(3) 

elcla like Iowa look well loo 
owe how cal low ho clo wow 
t^o spelled oiit(l) 

sea (2) 13 he wise yea eat 

ym t-s spelled o\it(l) 

he I tai(2) put at tela tecic 
ki take r-i tiu tcei tave 
tare telr(2) r-a 

Stp stop(4) uiU2) pus sep[2) spil 
911 ) (2) sHt sleep spellcil ouH2) 

dutch ca-he ood tech hiireh catch 
ca- ha (2) some jes spelled out[l) 
ten (2) arc tech the-oo t-hei they 
theer theie(8) three the then 
spelled ont(l) 

visit Virginia vee vere(2j very 
veis veir(3) van veer fme 
spelled out (2) . 

stair estcha ester (2) atone star (2; 
stepper 9it sister start s-t(2) 
satei yai 

ah eai(2) ela air 
ah-va ingos 

ca cat yea (2) eat as 

spelled oiit(5) 

sp sit store stall atra 
sita estat tha spelled out (2) 

soa sup 13 sell aou swa 

iis(2) yiis spelled oiit(5) 

\ea Ime ela la(3) In loa 
j]| spelled 

oh (2) o-w !o(4) 100 c ah 


3LH11 o * 

spelled ont(l) 
aic Dr ar 


DM 


cat 


engine 

hot 

want 

light 

tops 

boat 

stand 


Total spElled out 33 
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of the group, quite innocent, the teaclici repoits, of lending skills 
of any sort, such as Icttci foiin iccognitioii, sounds, positions and 
the like 

Examination of the wrong pionuiiciations in the table shows how 
generally both letter forms and letter sounds wcic used as cues in 
trying to pionounce tlic combinations In Exercise 1 tlic inffj in and 
rt !7 sounds were clearly favored ; in Exeicisc 2 the i aiul e ot a rounds 
prcdomuiatcd; vn Exercise 3, [, oxo oi o wcic in 13 of the 15 wrong 
answers; etc. There were also 33 cases iii which children audibly 
spelled out the combinations in then endeavors to get hold of the 
pronunciation One pupil made a significant attempt in Exercises 2, 
3, and 4. It looks as if he tiied out quite despeiatcly his entire 
repertoire of letteis — i-y, f-o and t-s — but did he not dcmonstiate that 
he knew Words were to be attacked by their basic letter elements? 

Eelow (Table 4) is a set of notes taken by the examiner while 


TAI3LE + 


Teat Item 


E'cnminer’a notes 

io 


I don't kiifj>v the sound for * 

5U 


Is It w or «? 

thcr 


It's the without the r 

ther 


Like part of violhet 

tliec 


Emls like molkcr 

ch 


Pni t of Kichnrd, iliy Jianie 

ir 


Dr , abbreviation for doctor 

cli 


Chicken 

ch 


Pnit of cheeh 

mg 


It isn’t n wold 

sta 


1 took away the r from sta} 


giving tills test to one gioup, as described above in connection with 
the word test Every one shows basic conceiii with letter foims 
or sounds. Other sets of notes showed simdai attention to letters. 

C Letter Abilities 

The same pupils and a group of 18 four-yeai-old kindergarten 
children, were also given individual tests on ccitain symbol abilities 
The test Items and lesults in terms of right, omitted, wi ong, and 
the errors made, are shown in Tables 5, 6, find 7. The tests were 
given carefully and in such a manner that it is probable all pupils 
did about as much as they could. All, including tlic four-yea i -old 
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TABLE 5 

Responses or Four-year.-oid ICinolrcarfen Pupii 3 on a SYMnor s T-Cst 


(iV = 18) 


Number 


Errois made (the luiiiibera in parentheses 
show how many of the ertoia preceding 


Item 

Right 

Omitted Wrong 

were made) No numher means 1 error 




1 — Giving letter sounds 

s 

3 

13 

2 

c, w 

k 

3 

15 

0 


p 

2 

IS 

1 

pee 

j 

3 

14- 

1 

not iiidicnled 

d 

0 

16 

2 

P(2) 

1 

3 

1+ 

1 

1 (one) 

h 

1 

IS 

2 

11 , ha 

named letter (3) 

y 

0 

15 

3 


2 — Recognition of short vowel sounds heard 

3 7 s{2) f(3) named letter (1) not indicated (1) 

4 9 i(7) of named letter (1) 

7 11 8(2) f(+) a(2) in h named lcttcr(l) 

5 13 eflO) p, ink named letter (1) 

8 8 a r(2) i o 


f n named lcttei(0 


3 -Recognition of consonant sounds heard 


s 

8 

6 

4 

c cal z snake 

d 

7 

10 

1 

dog 

r 

3 

13 

2 

o g 

1 

3 

13 

2 

r o 

f 

4 

10 

4 

ff(2) a snake 

h 

1 

13 

4 

a 1 n hiif 

w 

0 

11 

7 

y(2) o(3) l suer 

X 

2 

10 

6 

s(2) g hiS9 c e 




A — Naming capital letters 

A 

14 

2 

2 

as 12 

E 

13 

3 

0 


T 

3 

9 

1 

F 

M 

9 

9 

0 


Y 

a 

10 

0 


C 

8 

10 

0 


L 

10 

7 

1 

P 

X 

6 

11 

1 

A 

Q 

4 

9 

5 

0(3) X 2 




5— 

-Naming small letteis 

9 

10 

6 

2 

in 9 

C 

a 

8 

2 

n{2) 

y 

7 

10 

1 

r 

P 

7 

11 

0 


u 

6 

11 

1 

n 

n 

3 

11 

4 

n(3) h 

b 

3 

13 

2 

P(2) 

d 

1 

13 

4 

P(+) 
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TABLE 5 {cofiitnned) 






Errors made (the niunberb in parenthcsca 


Number 


>liciw how many of the errors preceding 

Ilrm 

Right 

OmitlLd 

Wrong were- made) No miraber means 1 error 




6- 

-Wilting cfipital letters 

A 

i2 

6 

0 


Y 

6 

10 

2 

0 (invcitccl) 

W 

7 

10 

1 

M 

P 

7 

11 

0 


K 

5 

11 

2 

X b 

X 

6 

11 

1 

K 

M 

6 

10 

2 

(2) (mverted) 

Q 

5 

12 

1 

(inverted) 




7- 

—Wilting small letters 

c 

0 

12 

6 

S(2) E(3) G 

H 

4 

14 

0 


r 

I 

14 

3 

R 

V 

4 

14 

0 


n 

2 

14 

a 

N (inveitecl) 

b 

2 

12 

4 

P 11(2) (reversed B) 

f 


15 

3 

P(2) t 

1 

Q 

14 

4 

(3) (revtised) 





S — Writing digits 

1 

12 

5 

1 

(itivcrkcd) 

8 

6 

10 

2 

D 11111111 

4 

6 

6 

6 

P d(J) E (vnvcitcd d> 

0 

4 

13 

1 

B 

2 

4 

3 


(invcitcd) (3) It -p 6 

7 

3 

11 

4 

(revcised) (3) 11111 

3 

Q 

10 

8 

5 111 E(6) 

9 

5 

11 

2 

(reversed) lllUHU 


children, had been tested one or moie times previously, and were in 
no way friglitened oi inhibited by the testing situation. 

The tables show, of course, an increasing mastery of the syncibols 
from age to age. Most interesting, however, is the evidence of letter 
consciousness apparent in the etiois made. In nearly eveiy instance 
the error is partly right Foi example, the name of a letter instead 
of its sound; the ansvi^er s^iake for the name of the letter when the 
s sound was given; or dog, for the letter when d was sounded, a 
written for x, d written for b: E written foi e; v foi /; h given as 
the name of 7i; all these aic partly right. They indicate partial 
learning. Underlying is the clcai fact that in almost every instance 
the pupils were entirely awaie of the form or sound nature of the 
test item- The details of recognition or recall were imperfect. 
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TABLE 6 

RESPONSES or FivF-YEAR-nr.D Kindlrgarten Pupils on a Symbols Test 

^AT ^ 

Eirors made (the numbers in parentheses 
Number show how many of the errors preceding 

Item Right Omitted Wrong wei e made) No number means 1 error 

1 — Giving letter sounds 


27 

18 

0 


23 

20 

2 

e X 

16 

27 

2 

pec (2) 

19 

25 

1 

1 

S 

36 

4 

p(3) b 

28 

17 

0 


2 

33 

10 

Jll C M 

2 

34 

9 

n(8) 2 


y 

A 

2 — ^Recoenitioii 

of shoit vowel sounds heard 

a 

19 

10 

16 

f(7) s(+) 1 f(2) c o 


21 

5 

19 

ar r(18) . . , v . 

e 

0 

6 

39 

a(10) x(C) f(9) a(9) c(2) n 1 ct 


1 

6 

38 

= 07) • ,, , ,,, 

u 

0 

23 

22 

o(7) r(7) g(2) <1 f(2) a(2) n 



3 ^Recognition of consonant sounds heard 

9 

40 

3 

2 

f(2) 

d 

31 

11 

3 

b(Z) e 

r 

1+ 

28 

3 

n(2) 11 

1 

16 

26 

3 

e 0 a 

f 

2S 

15 

5 

fae fe g h c 

h 

4 

33 

8 

o(2) i(2) f a 1 k 


3 

20 

23 

o(l» y(2> r 1 

X 

3 

18 

24 

c(l2) f ch 9 e(3) t K k kias 




4 — Naming capital letteia 

A 

42 

3 

0 


E 

37 

6 

2 

U I 

T 

37 

8 

0 


M 

37 

S 

3 

W(1) 

Y 

31 

11 

3 

1 e X 

C 

33 

10 

2 

G(Z) 

L 

X 

38 

27 

7 

10 

0 

8 

K(4) Y(2) S A 

Q 

26 

11 

S 

n(+) U(3) P 




5— 

■Naming small letters 

9 

38 

6 

1 

c 

C 

33 

9 

3 

us g(2) 

y 

30 

14 

1 

h 

P 

33 

11 

1 

b 

u 

30 

13 

2 

t q 

II 

15 

23 

7 

11 (2) in h(3) t 

b 

6 

31 

8 

d(5) a p(2) 

d 

8 

31 

6 

b(2) p(3) a 
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TABLE 6 (co2/Ji7/Hr^) 


Eiiois jiifiAc (tbe niunbcra in paLeiuhc&es 
Niimbei show how many of the eriors prccedinR 

Ittiiii Riglil Oniitlecl "WronR weic matte) No numbti rntniis 1 ciior 





6- 

-Wilting capital letters 


A 

40 

2 

3 

1^(3) 


Y 

31 

12 

2 

1 (Fevci*^ed Y) 


W 

28 

12 

5 

M(5) 


P 

3S 

9 

1 

(revursetl P) 


K 

32 

10 

3 

X Y (rcvciscd K) 


X 

26 

17 

2 

S V 


N 

23 

14 

S 

M (revciso<l N) (6) 


Q 

18 

23 

4 

(icvcrscd Q) (2) (invcrlcd Q) 

U 




7- 

—Writnig small IcUcts 


e 

S 

18 

22 

Ti:(20) B 6 


S 

24 

15 

S 

R (reversed s) (2) (reversed s) 

<5) 

r 

1 

17 

27 

A(2) R(23) 1 (reversed R) 


Y 

14 

27 

4 

F E w n 


n 

2 

23 

20 

N(I4) M(3) (icvcrsccl N) (3) 


h 

4 

17 

24 

B(23) D 


f 

3 

24 

18 

F(16) L 3 


J 

1 

23 

21 

J(2) (8) (reversed j) (4) O E 

t G 


I (levpised j) f 


8 — Writing dibits 


1 

36 

3 

6 

2 (inverted 1) (5) 

8 

30 

14 

1 

6 

4 

21 

5 

19 

P 11 (Inverted 4) (17) 

0 

16 

27 

2 

1 10 

2 

16 

13 

16 

P S(2) (ifivcYted 2) (13) 

7 

17 

13 

16 

(icvcrscd 7) (IS) (inverted 7) 

S 

19 

9 

17 

(reversed 3) (17) 

9 

9 

2+ 

12 

P(2) 6 d (levericd 9) (7) 7 


Several years ago the motlier of a pieschool child bupplied the 
following account of how her boy recognized the words in a i cad mg 
vocabulary he had learned. Although not a thoiough-going piece 
of ‘‘scientific leseaich/’ its sviggestiveness in connection with par- 
ticular ways in which young children use letfceis, seems of special 
interest for this report. The niotliei’s name, unfoitunately, wms 
not kept, and only hei inteiligent and painstaking anonymity can 
be hcicby recognized. 

Recognition by a Presciiooi. Child as Rei'oried dy His Mo i her 
tick on G suggestive of tail 
jneuiury 
memory 

t/ looks like ciiii 

Father's name Letter Jlf always suggests SAM 


I 

A 

Ct7P 

SAM 
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ball 

HORSE 

BO 

BOX 

TOY 

DAVE 

UNCLE 

MARTY 

LIKE 

MEAT 

PLAY 

MILK 

BOAT 

TOP 

CAT 

BED 

NOSE 

TALK 

COAT 

EYE 


LOOK 

NO 

LAZARUS 

TEA 

PEN 


L suggestecl golf-stick, Ucnce ball 
II sugEei»ted “big feet” // always sviggcsta horse 
y suggested himself with anna uinaiacd Y always suggested 
boy 

X icmcmbcrccl as a design on a bo>c once viewed 
T suggested a tov hammer 

favoiite uncle whom he admired for "muscles” D represented 
”big muscle” 

lernembered by length of woid 

favuiile cousin» big woid with Y (hoy) mennt Marty 
lemembcred by K, K always called word like 
memory 

V suggested lacquct Spoke of tennis and golf as "i acqiict 
ball” and "golf ball ” 

conibination of 1 anfl K always made him say “1 like milk 


(milk favoiite food) 
mcmoiy (fond of boats) 
memniy (newest lov at ihnt lime) 
inemoiy {C pionunciaiion ra light as X) 
li suggested pillows 

nose suggested by resemblance of tnothei’s nose to S 
memory 

O looked like a button 

c3 c icmcmbeied as being one on each side, ic , one E on 
each end 

OO meant twn eves which reminded him of "to look 
lemembcied (favoiite word) 

his name icmcmbcied Z always suggested La/anis 
memoiy (fondness for tea) 

lemembercd becniise of pleasurable piivilcge to use one 


TABLE 7 


Rpsponses of Grade One Pupii^ on a Syaibocs Test {N 47) 

^ Eirois made (the numbeis in pnientheses 

Number show how many of the crrois preceding 

Item Right Omitted Wiong weie made) No n umher means 1 error 


s 40 

k 37 

p 37 

j 38 

d 32 

i 28 

h 19 

y 13 


2 

3 

5 

6 
6 
5 

10 

7 


] — Giving letter sounds 
5 cli c named lettei(3) 

7 gay h named lcttci(S) 

S b q named Idler (3) 

3 ah ja named lettci(l) 

9 la-h b(3) a(3) named lettei (2) 

14- ah (5) ch isa oh nhi j ugh named 
lcttei(3) 

18 ch<5) e eh(2) a (2) iii ga named 

letter(6) 

27 wa(7) e ic vaya yn(4) oo on (2) yoo 

walia yah iia med lettci 5 
T otal named lettci s 28 


2 — -Recocnitioii 

of shoit 

vowel 

sounds hen id < 

4 

23 

SI r(6) 

.(10) 

v(2> 

1(2) e<2) 

4 

7 

0 R(2) 

1 1 

Oil or 

a 

3 

30 

a(17) s 

(2) 

t 

f(3) 

li ah V cn 

6 

32 

c(23) y 

\ 

It 

11 i 

c a (2) 

10 

31 

a(ll) I 

(S) 

e: 

a oil 

o(7) li(2) f f e 
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TABL-E 7 [coiiiinued) 


Item 

Number 
Right Omitted 

El rots made (the numbers in parcatUcaca 
shnw how many of the error<^ p recoding 
Wrung iverc made) No number me ana 1 error 

a 

d 

r 

1 

f 

h 

W 

T 

44 

44 

38 

33 

36 

25 

18 

25 

3 — ^RcGognition of consonant Hovinda henrd 

2 1 c 

3 0 

6 3 1 ( 2 ) 1 

II 3 n e c 

7 4c v(3) 

16 6 a c j I g 1 

11 18 y(l+) 0 was oy c, 

10 12 c(3) ac c ek ic(2} a ? q 

b 

A 

47 

0 

A — Nnming of capital letters 

0 


E 

45 

1 

1 B 


T 

46 

1 

Q 


M 

44 

2 

1 N 


Y 

45 

2 

0 


C 

45 

2 

0 


L 

46 

1 

0 


X 

39 

4 

4 K(4) 


a 

40 

4 

3 0(21 j 


a 

47 

0 

5 — Naming small letters 

0 


c 

44 

2 

1 0 


y 

43 

4 

0 


p 

43 

3 

1 b 


u 

44 

2 

1 w 


n 

43 

3 

1 m 


b 

32 

4 

11 d(9^ p a 


d 

36 

5 

6 b(5) c 

W 

A 

44 

1 

6 — Writing capital letters 

2 (inverted A) a 


Y 

43 

3 

1 X 


W 

43 

1 

3 H M e 


P 

42 

2 

3 D(2) c 


K 

41 

2 

4 X IC R L 


X 

40 

5 

2 K A 


N 

36 

3 

8 M G, Aj reversed N (4)^ P 


Q 

41 

3 

3 O An M O 


e 

43 

1 

7 — ^Writing small letters 

3 E(2) A 


s 

41 

3 

3 S (reversed s) (2) 


r 

32. 

1 

8 R(4) A n (inveited Ti iever»icd 13) 

V 

37 

2 

2 DM 


n 

37 

1 

9 N(6) h (reversed h) <2) 


h 

35 

3 

9 n(4) li d P( 2 ) R 


f 

34 

3 

10 F (4) K: A (reversed f) (2) 

(2)/ 

J 

20 

3 

24 J (*) G (reversed j) (13) 

f 
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TABLE 7 {con tinned) 

Item Right Omitted Wiong Erroia made (the numbers in parentheses 
Number show how many of the criois preceding 

were made) No number means 1 error, 


1 

46 

0 

1 

8 — ^Writing digits 
(inverted 1) 

8 

46 

1 

0 


4- 

32 

0 

15 

(inveited h) (IS) 

0 

4 

4 

1 

A 

2 

33 

1 

13 

6(13) (inverted 1) 

7 

34 

I 

12 


3 

30 

1 

16 

(reveised 3) (16) 

9 

28 

1 

18 

(revciscd 9) (16) p 2 


The conclusion fiom the analysis of these lesponses is that the 
children studied wcie letter conscious m the early stages of leading 
progress which they were in Perhaps this fact may be explained 
in part by home and school training In the school experiences of 
the children functional attention had been given to these symbols 
as well as to other reading skills, If the children by nature, liow- 
cvci, had not been *'icady“ to profit by the quite limited reading 
tiaining provided them in the school, and probably in most homes, 
It seems unlikely that they would have progressed as fai as they 
liad in these skills. The evidence seems to point to eaily and clear 
attention by young children to letter forms and sounds as basic 
elements of and keys to leading. 

The practical suggestion on the basis of this hypothesis is to give 
children help in mastering in a functional way tlie forms and sounds 
of letters The functional way rules out phonic and letter drills 
It provides materials and methods tliat, ideally perhaps, function 
when children Avant to read and want to use reading in child life 
purposes felt to be worthwhile. This report does not undertake to 
tieat this side of the matter, its puiposc having been to present 
evidence and suggest its significance 

Horace Mann School 
Teaclieis College 
Columbia University 

Hew Yoik Ci/v 


Hunter College 
New Yoik City 




The JoHtnai of Generic Psycholoffy, 1938, 63, 287-311 


CHARACTERISTICS OF YOUNG GIFTED CHILDREN* 

Lincoln School of Teachcis Colleoe 


Gertrud?: Hildreth 


An early inquiry into the intellectual traits of children conducted 
by the English scientist, Kail Pearson, revealed that iinelligent 
children were far moic conscientious, less surly, possessed of gi eater 
athletic ability, «and chaiactenzed by moic lobustncss than dull 
children Subsequent rcscaich studies have tended to vciifv lather 
than to lefufce this finding New icscarch studies with more ade- 
quate euntiuls arc needed to determine in what ways young gifted 
child len distinguish themselves, and what significance the findings 
have foi educational guidance 

individual test and obseivation recoids available foi the entiie 
population of a puvate elcmcntniy school in Biooklyn, New York, 
aftoided the data repoitcd in this study All the subjects were 
Jewish children living in the same pait of the city where the school 
IS located The families represented arc higlily hoinoKcncous with 
respect to economic and social baclcgiouiid The school population 
IS a selected one with an aveiage intelligence quotient on the Stan- 
ford-Bmet Test of 115 This quotient has remained faiily stable 
over a 10-yeai period The school is organized with d piogiessive 
prugiain and enrolls pupils from nuisciy school age through the 
eighth giadc Each child is given a Stan foi d-B met examination at 
the time he registeis, oi shoitlv aftei his admission to the school 
Tests are administeied by an adequately tiained psychologist who 
makes extensive notes of behavior during and nftei the examination. 
All the test and observation recoids weie made for the school 
autliuiities to use in adjustment and guidance woik with pupils 
and patents 

Although no set outline was followed in obsciving each child, 
the examinei usually noted the child’s coopciatioii, attitude, tempera- 
ment, emotional stability, lesistanc.e to fatigue, conccntiation, in- 
teiest, attention, language, vocabulaiy, speecli habits, motor 

♦^Received in the Editorial Office on February 9, 1938 
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coordinjttion, physical appeal aiice, negativism and compliance, speed 
of response, the total mipicssion of mutuvity or immatmity. The 
examiner also habituallv lecoided bits of the child’s conversation, 
statements of Ins inteiests in school, liis outside play and home 
activities In m^vkmg the test vccoids the examiiiei naturally 
tended to lecoid the moic oiiLstaiidiiig tiaits shown by each child, 
wliethei good or bad, favoiable or unfavorable, rathci than the 
visual, oulmary, oi commonplace chaisvctcristvcs. 

All leports of examinations wcie wiitten and submitted to the 
school witliin a day or so following the examination In making 
predictive statements about individuals or m rating thcii qualities, 
the examiner kept in mind the typical child in the school where these 
children weie eni oiled, latliei than the aveiagc oi noimal child of 
IQQ IQ, Consequently "unfavorable” qualities were unfavorable 
only in a lelative sense, that is, unfavoiablc as compared with the 
typical child in the school of 1 IS IQ, For example, if the statement 
was made, "fatigues moie than avciagc," this did not mean "fatigues 
more than average foi a typical child of 100 IQ** but for the typical 
child in the school. A notation such as "immature language” would 
mean^ then, not immatuie compaied with typical childien, but 
immature compared with iclativcly blight children JO*s weie not 
computed until all the notes regarding a child had been lecorded 
■Consequently the examiner, in observing cluldien, was not influenced 
by previous knowledge of the intelligence rating. The testing situa- 
tion was kept constant for tall of the childicn, except tliat younger 
children were sometimes shown pictuie books oi given games to 
play before the actual test was begun, 

Although obscjvntion of a child’s behavior duiiiig a single test 
may be neither an adequate noi icliable sampling of his behavioi as 
a whole, nevertheless wlien many such records aie added together, 
the composite picture becomes highly ichable. 

A Selection op Cases 

From the available test records made at the school duiing a 
10-yeai period, all cases were selected for whom there were ade- 
quate reports of childien who rated ovei 130 IQj and foi whom a 
control case could be found of the same age and sex, with an 70 
between 90 and 110^ The number of cases thus obtained foi several 
age levels was as follows; 
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'FABLE 1 

TCKED Cases of Gifted and Control Children Selectfi) for Studv 


Se'c 

Cyi 

MA 

/(? 

C/J 

MA 

/Q 

F 

3- 8 

S- 6 

150 

3- 9 

3- 6 

94 

F 

3-11 

5- 6 

140 

4- 1 

4- 6 

110 

F 

1 

5-10 

113 

4- 1 

1-- 6 

110 

F 

4- 4 

6- 6 

ISO 

4- 4 

4- 4 

100 

F 

4- 6 

5-10 

130 

4- 8 

4-10 

103 

F 

4-10 

6- 8 

118 

4- 9 

5- 2 

108 

F 

4- 0 

5- 8 

142 

4- j 

4- 4 

100 

F 

4- 6 

5-10 

130 

4- 8 

4- 6 

96 

F 

4- 7 

6- 0 

131 

4- 9 

4- 8 

98 

M 

4- 1 

5- 6 

135 

4- 3 

4- 0 

94 

M 

4- 4 

6- 6 

150 

4- 3 

4- Z 

93 

M 

4- 7 

6- 6 

142 

4- 7 

4- 6 

98 

M 

4- 5 

6- 0 

136 

y- 5 

4- 6 

102 

M 

4-10 

6- 4 

131 

4- 9 

5- 2 

109 

M 

4- 5 

5-10 

132 

4- 6 

4- 8 

104 

F 

5- 1 

6- 8 

131 

5- 1 

5- 4 

105 

F 

S- 7 

7- 4 

131 

5- 7 

5- 8 

101 

M 

5- 0 

6- 6 

130 

5- 1 

5- 2 

102 

F 

5- 6 

8- 0 

145 

5- 7 

5- 0 

90 

M 

5-11 

7-10 

132 

S-ll 

6- 0 

101 

M 

5- 3 

7- 0 

133 

5- 3 

5- 4 

102 

F 

5 3 

6-10 

130 

5- 4 

5- 6 

103 

M 

5- 7 

8- 0 

143 

5- 8 

5- 6 

97 

F 

5-11 

8- 0 

135 

5-11 

6- 2 

104 

M 

S- 9 

8- 6 

148 

S- 8 

5- 6 

97 

F 

5- 1 

6-10 

134 

5- 1 

5- 6 

lOS 

M 

S- 9 

8- 4 

145 

5- 9 

6- 4 

110 

M 

5- 9 

7- 8 

133 

5-10 

5- 4 

91 

F 

5-11 

7-10 

132 

5^11 

6- 2 

104 

F 

5- 6 

7- 2 

130 

5- 7 

5- 2 

93 

M 

5- 7 

7- 4 

131 

5- 8 

6- 1 

107 

F 

5- 8 

7- 4 

130 

5- 8 

6- 2 

109 

F 

6- 0 

8- 0 

133 

6- 0 

6- 2 

103 

M 

6- S 

8- 8 

130 

6- 7 

7- 0 

106 

M 

6- 4 

8- 7 

136 

6- 4 

6-10 

108 

M 

6- R 

8- S 

130 

6-10 

7- 2 

105 

M 

M 

6- 4 

6- 4 

9- 9 
8- 5 

154 

133 

6- 4 

6- 6 

6- 6 

6- 8 

103 

103 

F 

6-11 

9- 4 

135 

6- 9 

7- 5 

110 

M 

6- 2 

9- 0 

146 

6- 2 

6- 6 

105 

F 

7- 3 

10- 5 

144 

7- 3 

7-10 

108 

F 

7- 2 

9- 6 

133 

7- 2 

7- 2 

100 

M 

M 

8- 0 

8- 0 

11-11 
11- 6 

149 

144 

8- rt 

8- 3 

8-10 

8- 4 

110 

101 

M 

8- 7 

13-10 

161 

8- 9 

8- 2 

93 

M 

8- 1 

13- 5 

166 

8 4 

8- 2 

98 

M 

M 

M 

M 

9- 6 

9- 3 

9- 5 

9- 8 

14- 11 

15- 7 

12- 5 

13- 1 

157 

168 

132 

135 

9- 7 

9- 3 

9- 6 
9-10 

9- 9 

9- 5 
10- 3 

10- 1 

102 

102 

107 

103 
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Ages 3-4 15 cases 

5 17 

6 8 

7 2 

8 4 

9 4 

In Table 1 the scy, chrorin logical age, mental age and IQ of each 
child R-t the tune of the test are listed. 

The total nimiber of boys was 28,. girls 22 The distribution of 
cli i onological age toi the two gioups is given in Table 2 


TABLE 2 



Gifted 

Control 

10-0 



9-9 


1 

9-6 

2 

2 

9-3 

2 

1 

9-0 



8-9 


1 

8-6 

1 


8-3 


2 

8-0 

3 

1 

7-9 



7-6 



7-3 

1 

1 

7-0 

1 

1 

6-9 

1 

2 

6-6 

2 

2 

6-3 

3 

2 

6-0 

2 

2 

5-9 

6 

5 

5-S 

6 

7 

5-S 

2 

2 

S-G 

3 

3 

4-9 

2 

3 

4-6 

4 

4 

4-1 

4 

5 

4-0 

3 

2 

3-9 

1 

1 

3-6 

1 


3-0 



Median 

5 53 

5 52 


The distribution of is given in Table 3 

The difference of 33 4 points IQ is a statistically reliable cliftcrcnce 
which indicates that we arc dealing with two significantly different 
groups 
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TABLE 3 


w 

Gifted 

Contiol 


170 




165 

2 



160 

1 



155 

t 



ISO 




145 

5 



1+0 

7 



135 

7 



no 

23 



125 




120 




115 




110 


5 


105 


12 


100 


20 


95 


7 


90 


6 


85 




80 




Median 

136 4 

103 



More five-yeai-olds are included in the selection because children 
were moie frcqucntlv tested at that age than at any other IVIorc 
boys than gills aie included in the study because boys are pro- 
poitionatclv more nuineious in the school population It was not 
alwavs possible to get a control child matching tlic gifted exactlj' 
in age When identical matching was impossible, a contiol child 
a month oi so oldei than the gifted child was selected, rathei than 
a slightly youngci child, in order to give any advantage in age to 
the control group Actually the median ages foi the two groups 
are the same to the fust decimal place Records wcie not included 
of children who had not coopeiated to their fullest extent or had 
persisted in negative behavior to such an extent ns to make an 
adequate estimate of ability impossible 

After the cases weie selected and matched, the wiitten observa- 
tion and test lecords were subjected to an intensive analj'sis, 

B Analysis of the Records 

Favorable and unfavoiable traits were listed unifoimly for each 
child A geneial comparison of the favorable and unfavoiable 
traits possessed by the two gioups can be obtained by counting the 
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number of line-? of favorable and unfavorable notations for each 
group The tabulation is as follows 

Gifted Control 

Favorable 451 lines 95 line 

Unfavorable 55 lines 250 lines 

Favorable comments were lecordcd for the gifted group nearly 
five times as frequently as for the contiol gioup Unfavorable nota- 
tions were nearly five times as frequent foi the contiol group as 
for the gifted 

1 Sunujtaty of Traits fot the Gifted and Control Groups The 
following IS a summary of all the traits in the two groups (Table 4). 
The frequency indicates the number of reports in winch each trait 
was mentioned, 

TABLE 4 

Gifted children — favorable, age gioiip 3-4 years 

Supcrioi language, conversation, fluent speech, diction, vocabulary 14 

Remarkable child all-around, capable, bright, intelligent, mature 13 

Gives information, tells of interests, describes expErieiiccs 
Well-sustained attention 
Alert 

Qiiickj prompt responses 
At ease, at home with the teat 
Able to write name or a few words 
Clear enunciation, good inflection 
Cooperative, helpful 
Comprehension superior 

Attractive physically, good features and physique, handsome 
hair, eyes, or complexion, laigc for age 
Serious, matter-of-fnrt, hnsiness-like, sensible, concentration 
Playful, happy disposition 
Independent 

Mature thinking and reasoning 
Patient 

Mature soci My 
No fatigue 
Full response 
Responsive 
Accui ate 
Energetic 
Self-assurance 
Interested m the test 
Self-controlled 
Talent with numbers 


Sings voluntarily 1 

Not easily discouraged 1 

Enthusiastic 1 

Good definitions 1 

ImagLnatioa \ 


EO to tc to to to ro M to to to to oa 4k 4k -F* wn -o O 
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TABLE 4 {continued) 


Eager for knowledge j 

Ability in drawing j 

Full of life \ 

Dominant apecch ^ 

Came readily for teat 

Good quality of response ^ 

Not insistent on own way ^ 

Knows other language ^ 

Speaks voluntarily 

Sense of humor ^ 

Interesting 1 

Tells long atones j 

Insight 1 

Motor control i 

Ease of accomplishment 


Control gioup — ^favorable» a ges 3-1- 

^ ^ 5 

IntclLgent, expresses self well, telkat.ve, >emarks 
interesting 

Imaginative! pUyful 
Large for age, strong, good hcaltli 


Happy 
Attractive 
Marked interest 

Socially matuie 1 

Tells of family 1 

Sensible 1 

Came readily for test 1 

Good woikcr 1 

Responsive 1 

Gives infoimation I 

Left mother readily 1 

Alert 1 

Sang voluntaiily 1 

Serious attitude towaid test 1 

Easy to control ^ — - — 


Gifted rh.ld.iin-'infavoriib le. age group 3-4 yenrs 


Restless at the end of a long 
test 

Not warm response 
Evaded difficult problems 
Asked for mother in difficulty 
Showed off by rolling about 
after testa 


►-t to to to 
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TABLE 4 

{couHmicd) 


Control group — unfavornblc, age group 3-4 years 


Stubborn, negative, sliy 

9 Bnbyiali speech 

1 

Face lacks expression 

2 Wanted to tnkc things home 

1 

Liimted language 

3 Argues unpleasantly 

I 

Seldom smiles or laughs 

2 {Spoiled 

1 

Asks for mother 

2 Rude 

1 

Poor attention and cooperation 

2 Highlv emotional 

1 

Immature conduct 

2 Scowled 

1 

Wears glasses to correct 

Difficult to manage 

1 

strabismus 

2 Whispered answeis 

1 

Fnce lacks expression 

2 Stamped, on floor, slammed 


Easily led 

1 things on table 

1 

Lacks independence 

1 Not agreeable to work with 

1 

Highly anggeatible 

1 Sucked fingers 

1 

Mind seems opaque 

1 Voice monotonous 

1 

Comprehension poor 

1 Clung to tciichct 

1 

Slow 

I Slow adjusting to test 

1 

Defective enunciation 

1 Annoyed at difiicult items 

1 

Lunitcd speech 

1 Unfriendly 

1 

Unresponsive 

1 Gave age far wrong 

1 


Pool ndaptation to test 

1 


Wanted own way 

1 


Couldn’t cooperate well 

1 


Restless 

1 


Difficult to manage 

1 


Feminine characteristics (boy) 

1 


Babyish 

1 


Not strong reaction 

1 


Shows fatigue on hard Ltems 

1 


Doesn’t wait for directions 

1 


Iniiiiature coiivcrsntiun 

1 


Unnecessary, irrelevant com- 



ments 

1 


The control group pioved to he perlectly normal children, on 
the whole, yet in comparison with the gifted group their relatively 
unfavorable traits stand out in sharp contrast They seem almost 
dull or retarded in comparison with the more capable group. The 
control group is, however, unquestionably typical of average children 
such as those on whom the test was standardized, in language equip- 
ment and responsiveness to the test. 

The argument might be offered that the IQ's of the control gioup 
are comparatwely low because they are dependent npnn personality 
traits which these children lack It may be argued, for instance, 
that the gifted score high because they converse so readily. How- 
ever, only a minimum amount of conversation is needed for success 


GFRTOUDF IITLDRCTII 


Alert, blight, capable, active, 
eager, most (jiUstanding 
Conveisntion mature, English 
excellent quality, cxpies- 
Bive, simplicity of speech, 
talked readily 

Mature niEiitally, clever, high- 
ly intefligent, good judg- 
ment, analytical reasoning, 
mature comprehension, 
brilliant responses 
Related experiences, descrip- 
tive powers, V ivid descrip- 
tions 

Quick, rapid responses, speed 
of reaction 

Mature beyond years, people 
regard child aa older 
Quick compiehension or su- 
pcrioi comprehension 
Superioi reasoning, holds 
problem in mind well, 
clear thinking, high quali- 
ty of response 

Superior drawing ability, likes 
drawing and painting, ar- 
tistic aptitude 

Attention well sustained, even 
in more difficult items 
Playful, happy, likeable 
Wrote name 

Well-lnfoTriibd, superior infor- 
mation and knowledge 
Business-hke, systematic, short- 
cut in problem solving 
Interested in test 
Mature physique, beautiful 
physique, excellent health, 
large, ■well, and ationg 
Enjoyed test, eager for test 
Siipeiior control 
Quick response 
Good effort 
Sense of humor 
Obedient 

Attractive appearance, eyea, 
hail, pretty child 
Concentration 

Imagination, creative ability 
Accurate 

Rend number on score sheet, 
wrote or read numbers 
Self -confident, knows every- 
thing 


Easily stiinulalcd to highest 
achievement 
Intel ested in dress 
Well adjusted 
Could lead a little 
Interested in di awing 
Charming expression 
Steady worker 
Sure of self 
Pioud of achievement 
7 Tiled ha id things 
Remaikable insight 
Quick, direct attack on piob- 
6 Icins 

Superior definitions 
6 deal, direct response 
Loud, clear voice 
5 Patient and painstaking 
Logical 

5 Knows exactly what he wants 
to do 

Stayed till activities were com- 
pleted 
5 Reads 
Exact 

Unusual in every wav 
5 Took aptitude for granted 
Eager foi mental and intel- 
5 lectiial tasks 

4 Ideas original, expressions as- 
4 tonishing 

•Sensible 

4 Knows other languages 

Demonstrates skill on piano 
4 T.oves music 
3 Adds coma 

Twelve-year pictuie mieipre 
t.'iLion 

3 Recites and sings 
3 Memory unusual 
3 Helpful, cooperative, respon 
3 91V e 

2 
2 
2 

2 

2 

2 

2 

2 


TABT.E 4 {r. Oft tinned) 

Gifted childien — favorable trails, age 5 

16 

13 


2 
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TABLE 4 (cottfifttied) 


Control gioiip- 

— favorable traits, age 5 


Conversed readily 

1- Worked intently 

1 

Came readily for test 

2 Kecited verses 

1 

Cooperated well 

2 Hclntcs experiences in detail 

1 

Restless 

2 Sensible 

1 

Good Engl IS li and language 

Attempted everything 

1 

usage 

2 


Well adjusted 

Fine looking, well developed 

2 


for age, mil for age 

2 


Gave nnpressiun uf imiturity 

1 


Good coordniation 

1 


Enjoyed lest 

1 


Large for age 

1 


Spccinl ability in numbers 

1 


Responded piomptly 

1 


Alive and alert 

1 


Interested 

1 


Gifted children- 

—unfavorable traits, age 5 


Restless 

2 


Ovei dependence on mother 

1 


Attention not well siistamed 

1 


Distracted by things in room 
Indistinct, innniature eniincia' 

1 


tion 

1 


Nervous tension 

Weak and inconect articula- 
tion of initial and hnal 

1 


sounds 

1 


Willful 

1 



on the test, especially at the lowci levels. As a group the bright 
went far beyond the lequircments that the test tmkes of the subject 
m order to earn credit on the test 

2. Additional Dat^t fioni the 'Teit Repoits, There was evidence, 
either m the children's comments or speech accent, that a number of 
the group knew other languages than English The records show 
that seven of the gifted gioup and three of the control gioup had 
had considerable experience witli u foicigii language. The hinguagC 5 > 
these children had learned, in some cases preceding the use of 
English^ included Hebrew, Yiddish, Geiman, French, and Russian. 
It is sometimes argued that childicn arc at a disadvantage in taking 
verbal tests when thev have a foieign language background The 
test records show little evidence of this fact On the contrary, 
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TABLE + {conltjitied) 

Conti ol gioup — unf avoi able traits, age 5 


Immature reasoning ability 
Negative attitude 
Immature speech, speech slow 
and labored 

Apprehensive of difficult tests 
Immature behavior 
Crime shyly or acted shy 
Uncouth, not well groomed 
Lacks self-contiol 
Unfavorable behavior 
Uisinclined to play, needs re- 
straining 

Decided accent, lestncted 
speech 

Inftnxiblie ^ 

Interest never at high pitch 
Conceined at not finding other 
childien in the loom 
Hard to control 
Did not take seat indicated 
Asked for mother 
Did not know birthdate 
Could not comprehend diiec- 
tions 

Inability to follow diiections 
Play was infantile 
Immatnie leaction to picture 
book 

Lacks information 

Say a does not know hnid things 


Argued and tended to hargnin 
3 Wanted mother 
3 Flat refusal to comply at 
times 

3 Lacks vivacity 
2 Heavy personality 
2 Sucks thumb 
2 Wiggles and jerks 
I Difficulty in coinpiehciision 
1 Wanted examiner to read as 
1 substitute foi the test 

A bit stubborn 

1 Talked little except about self 
Interrupted woik to play with 
1 blocks 

1 Pool concentration 

1 

1 

1 

1 

1 Not sensitive to eirors 
1 Convcisation lacks content 
Immature di awing 
I Nfiine wilting too difhcult 
1 Slow response 
1 Repiesscd 

Unpleasant to work with 
t Waits for help on problems 
1 Little effoit 

1 Often says "I don't know’ 
Responses of infeiior quality 
Responded only to examiner s 
questions 
Small for age 


1 

1 

I 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 


1 

1 

1 

1 

1 

i 

1 

I 

1 

1 

1 

1 

I 


knowledge of another l.inguaKC in the ease of the blight 

only to have enuched nicaning and to have cnlatged the child b 

The Lgativisin exhibited was of two suits- fust, initial shy- 
ness due to fear of the strange situation shown mm e ficquently by 
the voungcr children This initial shyness usually woic oft quickly 
as the childien became acquainted with the cxammei and familiar 
with the situation The second type of negativism was shown as 
the test became incieasingly difficult and the child tended to turn 
away from an unpleasant task This type of negativism was sliown 
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T/VBLK 4 (coriRiiiied) 


Giftcfl rluldicn — 

favorable traits, ages 6 and 7 


Briglit, uuuaually competent, 

Bored with easy tests 

1 

very cnpable, mature men- 

D licet replies 

2 

tally 

9 Large for age 

2 

Busincsa-like, no lost molion 

4 Seems sevcial years older 

1 

Q^iick reactiooR 

4 Enthusiastic 

1 

General information 

4 Dmmatic feeling 

1 

Alert, keen perception 

4 Poetical c'tpreaaion 

1 

Speech and conversation of sii^ 

Attractive personality 

1 

penoT quality 

6 Well-controlled 

1 

Direct replies 

2 Excellent attention 

1 

Large foi age 

2 Veiy expressive 

1 

Humoruus 

2 Mopes to become n judge 

1 

Knows languages 

2 Artistic ability 

1 

No conceit 

2 Expressive eyes 

1 

Aiithmctic 

2 


Superior reasoning 

3 


Superior compiehension 

3 


Reading 

2 


Enjoys teat 

1 


Responsive 

1 


Sensible 

1 


Enjoys books at home 

1 


Meets situations well 

1 


Good judgment 

I 


Wants to be a gentleman 

i 


Control group— 

-favorable tiniti, ages 6 and 7 


Coopemtive, responsive 

2 


Likes to read 

2 


Large for age 

1 


Ea&V to control 

1 


Volunteers information 

1 


Cheerful, pleasant, easy 



to work with 

1 


Energetic. 

1 


Direct replieg 

1 


Eager for tests 

1 


Frank 

1 


Good effort 

1 


Attention 

1 


Prides self on achievement 

1 



• more frequently by the control group. Negativism is, of course, 
not gn unfavorable sign in the case of young, normal children at 
the three- and four-yea c-old levels* According to developmental 
research studies, negativism reaches its maximum in this age range, 
and then ordinarily disappears. Hence, in our records for this age 
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TABLE 4- {co7ifwit£d) 


Gifted cluldien — unfavorable traits, ages 6 and 7 

Shy 

1 

Baby talk 

1 

Slow drawl 

1 

Thin, ill-nourished 

1 

Tense, emotional 

Babyish 

1 

1 

Small for age 

1 

EfFeminate tiaita (boy) 

1 

Manners stilted, stereotyped 

Says cannot do it, never had 

1 

the test 

Makes excuses, evades re- 

1 

sponsibilities 

1 

Speech not cleai 

1 

Not playful nor happy 

1 

1 

Wears glasses 

Conti ol group — unfavorable traits, ages 6 and 7 


Quiet 

Asked for teat items to be re- 
peated 

Slow in speaking 
Wears glasses to correct 
strabismus or other defect 
Not cx:pres3ivo 
Listless 

Doesn’t exert self 
Shows fatigue 
Nasal speech 

Could not comprehend ques- 
tions 

Annoyed at examiner 
Shy 

Reluctant to respond 

Talks little 

Pale 

Weak voiced 
Declined at first to come 
Interrupted frequently 
Did not await directions 
Hard to control 
Says '*I don’t know” or 'T 
can't” 

Restless 

Asks silly, trivial, questions 
unrelated to the test 
Speech indistinct 
Slow comprehension 
Slow in figuring out problems 
Immature writing 
Eyes weak, lids red 


2 

2 

1 

3 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

I 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 
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TABLE + (coiiUitucd) 


0[ftcd uliildrun — favorable traits, ages 8 anti 9 


MatuLc mentally, matin e Jiidg- 

Languages 

2 

ments and idena 

5 Precise 

l 

Supeiioi' reading ability 

S Enicicnt, wcU-orgnnizcd 

1 

Quick, rapid rcsponics 

5 Crimes out directions 

1 

Sup Clio 1 speech and vocabii- 

Relates incidents 

1 

Inry 

4 Responsive 

1 

'VYell-manncrcd, pleasant dis- 

Superior thinking 

1 

position 

4 Alert 

1 

Superior in anthmetlc and 

Exact 

1 

matlieiratical ability 

4 Good health 

1 

Sclf-coiiUol 

4 Wants to be a doctor 

I 

Quick compreliension, oi su- 
perior comprehension 

History and geogi apliy knowledge 

1 

3 Dramatic expression 

1 

Reasons well 

2 Self-assured 

1 

Mature m manner 

2 Likes school 

1 

Physically mature 

2 Woi ks efficiently 

1 

Langiinge mature 

2 Works conscientiously 

1 

Nice-looking, handsome 

2 Honest with self 

DifficuUica stimulate more 

1 

hill 

/ ’ elfort 

1 


Works hard piohleins easily 

1 


Plays pinno 

1 


Contiol Rroup — favorable tialts, ages 8 ai\(l 9 


Good vocabulary 

2 Cooperates well 

1 

Direct replies 

2 Concentrates well 

1 

Pleasant 

1 Quick 

1 

Responded freely 

1 Good habits of work 

1 

Sense of humor 

1 Gave information 

1 

Reading 

t 


Neat nnd painstaking 

1 


Nice looking 

1 



level VFc would expect to find, as we do, a iioiixial amount of icsistive 
te[idency Rut the absence of this tendency is notcwoithy, for the 
most part, in the gifted gioiip three and four years old The slower 
children, more than the bright, seemed to require a "'warming-up'^ 
period 

An outstanding trait of the young gifted child, judged from the 
results of this study, is the capacity to pciseveie in the face of diffi- 
culty The gifted child sustains his attention to problems and main- 
tains interest in them even when he lecogmzes that they contain 
difficulties insurmountable for him Pic remains happy in this 
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TABLE 4- {coninnted) 


Conti ol gioiip — nnf 

avornblc traits, ages 8 and 9 


Immatiiic emotionally 

1 Awkward expiession, accent 

1 

1 

1 

Exhibition of nervoiisnesa 

1 Little patience m problems 

Self-conscious 

1 Wcaii glasses 

Repressed 

1 


Suspicions 

1 


Monotonous voice 

1 


Special help in reading 

2 


Immature 

2 


Slow, confused thinking 

2 


Slow lesponse in vocnbiilnry 

1 


Severe stutter 

Timid, hesitant, little self- 

1 


assurance 

1 


Difficulty in conversation 

1 


Vocnbiilnry limited 

1 


Asked for test to be repented 

1 


Slow in responding 

Pour 111 aiTtlimetic 

1 


1 


Poor reasoning 

1 


Restless 

1 


Hands show tremor 

1 


Pulls hail, bites nails 

1 


Sucks hngerg 

1 


Strabismus 

1 


Faulty articulation 

1 


Childishly immature 

1 


Appiehensive uf test 

1 


Not expressive 

1 


Not well-infoimed 

1 


Not fluent language 

1 


Woid usage limited 

1 


Fatigues easily 

1 



situation, not sullen nor re^Jalcltiant He keeps himself busy by 
setting tasks foi liimself, seems lo have an inexhaustible supply of 
mental energy to expend, maintains a pleasant attitude when diffi* 
cultics arise, tends to laugh ar joke oi say, “Well, that’s one on me,” 
or he IS fiank to say, ‘‘I guess I can't get that one" The gifted 
child seldom ofieis alibis and docs not tend to project his failures 
beyond himself His mental eneigy is comparable with an electric 
filament that glows continuously without exhausting itself He 
hungers for problems, asks for more or invents new problems when 
the supply gives out 

The brighter childien included in this study seemed to enjoy a 
challenging task They delighted m attempting problems too difli- 
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cult foj them to solve. On the contraiv, the slowci child seemed 
even to dislike doing 'vvh at he piovcd well able to do» The bughtei 
group tended to hold the problems in mind better than the control 
group The bright children weic also more willing than the con- 
trol gtouj) to dcfei then peisoiial dcsiics until the test was com- 
pleted Tliejr could hold pcisonal wishes in abeyance and do the 
disagreeable tasks and see the reasonableness of doing the disagice- 
able tasks fust It was casici to enlist the interest, to call forth 
the best effort of the mocc gifted children. Outstanding traits of 
the gifted child proved to be supeiior speed of work, quick responsive- 
ness, and quick comprehension The gifted children did not so 
fieqiiently mteruipt then work in the midst of an activity to 
suggest other activities by icquests to Leave the room or terminate 
the test 

At the five-year level, these gifted tiaits seemed to show up moie 
distinctly than at the othci age levels lepiesented in tlie cases de- 
scribed here It may be that fiom this point on the leveling 
eftccts of schooling tends to p\ event childven fiom exhibiting their 
moie typical personality traits, even thougli they still rate high on 
mental tests 

Quite apart from the test scores themselves, the gifted child len 
at age five tended to show a combination of the following traits m 
many mdividnal cases, lugb mental energy, low fatigue thicshold, 
alei tness, speed of response, matuie speech and language. They 
exhibited in gcncial playful, gay, humorous attitudes, well-sustained 
attention, ability to follow diicctions well, to become absorbed in a 
task, to main tain n businesslike attitude. They were, on the whole, 
gnod-lookmg children -with good physique. They enjoyed many 
activities and could describe them accurately. Most of these young 
gifted children showed little fatigue even at the end of a com- 
paratively long test period It was often necessary to continue 
the test through the 10-ycai level with these five-year-olds, yet 
attention and mteiest were maintained on a high level. 

There seems to be some evidence fiom repeated test data that 
the childicn who rate 130 IQ at age 3, 4, or 5, aic actually moic 
gifted than childien rating 130 IQ at age 8 oi 9 because the 
intelligence quotients of gifted children tend to rise with age, 
Consequently it may be that the younger group icpicscntcd in tins 
study aie actually moie highly selected than the older gioiip, a fact 
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that may account foi the somewhat gi eater difference found in 
comparing the gifted group with the contiol group at tlie two levels 
Many of these older gifted child icn had attended foimal public 
schools, and this fact, too, must he considered in evaluating their 
reports. 

3. Selected Ref^oits of Gifted Ghildten The following vcibatim 
excel pts from the test leports for eight childicn will lUustiate the 
types of lecoids kept and illustiate typical childicn in the gifted 
gioup 

Chiid No 1 

CA, 3-8, MA, 5-6, IQ, ISO 

.? IS a lemai table child in all respects She is large foi hei 
age, most mature in thought and action Everything she at- 
tempted was done with the greatest ease ITci enunciation 
was very cleai, her coopeiation excellent, hci motor control 
unusual for a child of this age She iiiaiiitained superior atten- 
tion to the end of the test, compiehending each problem clearly 
and replying pxomptly When she was confronted with a 
question which she could not answer, she promptly said that she 
did not know Even in the more difficult tests of the eight- 
year level she was very patient, and never discoiiiagecl AU of 
the time she was enthusiastic about the things she was doing 
S has no biothers or Risteis, but she is very well developed 
socially She has attended another kindergarten wheie she 
snys the thing she liked to tin best was playing with clav 


Child No 4 

CA, 4-4; MA, 6-6, IQ, 150 

s was most unusual m his ability to express ideas fluently 
and completely Yet during the entire test he maintained excel- 
lent self-control considering his age Some of his remarks weie 
astonishing in a child so young He was well oiiented with 
lespect to his age and other facts of geneial uiformatlon, and 
exceptional in his ability to comprehend test questions beyond 
his age level As the test progressed he continued talking in 
his fluent, lucid, and direct way, giving me a large stock of 
infoimation about himself He proved to be as nleit a child 
as I have seen in some time Once he commented, come to 
school very joyoaslv>” but hastened to add that this comment 
was written by his teacher on a note to his mothei He ap- 
parently understood the import of tins comment and prides 
himself on Ills satisfactory belinvioi lie joked with me about 
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several of the tests, using as he talked a voice with n charming 
intlcci ion 

S was a most obseivant child lie commented that the tests 
lie was liavjng wcie not games, b\it on the contrary ^'Important 
things” He was alert in playing a game with the crnyoris, 
wiiile lie liid Ins eyes, nnd then was asked to gness svhlch one 
was missing He told a number of long stones, apparently 
true oiicS| xelEiting to his summer camp experiences. When 
I stopped the test at tlie nine-ycni level, S had not yet g-ivcn 
any &igns of restlessness, hut had wurkcti ste.idily fur well over 
half an hour, without protest, and with icmarknble concen- 
tration 

The child has alicndy shown some intcrcsit in xviiting liis 
name He was able to write two letteis of liis name, .uul 
indicated the rest as two sepal ate words, with sciibbles to 
repiesent both his fiist and last name 

Child No 7 

C-1, 4-0, M/J, 5-8, IQ, 142 

A more attractive child than S would be difficult to find, foi 
she IS ns cheeifiil, liappy and gay as she is intelligent, and m 
addition has good fcattnea and physique IIci speech is quite 
clear for this age and hei ability to express heisclf con- 
siderably above the nverage Her answers vvcie given so 
glibly that my hist impicssinn was that she must have been 
coached, but this proved not to be tine When she was asked 
wheie she had learned all of these things she said, ”No one 
told me 1 knew since I was a ha by ” At the mention of baby 
she desciibcd vividly a baby m her neighborhood S has an 
unusual amount of mfoimation for a child of this age, and nu>st 
of it seems to Unvc been acquired as a icsult of the child’s 
own interest and ciuiositv She was able to follow all 
instructions in connection with the teat vciy* well Towriid 
the end of the test she became restless as any child of this 
age would, blit hci attention throughoui was well-sustn ined 

Child No 23 

CA, S-7, MA, X-0, TQ, 143 

<5 came foi the test with an eagei, alcit, expectant nii 
From the outset he proved to be rcnriniknblc in the insight lie 
showed into the difFcient test situations, in liis ability to com- 
prehend diOiciilt prolilctiia, and in the iningi nation he iisetl in 
ivorkinK with the materials He maintained his Iniiial oagei 
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nlcrtiicss ihroiighaut the entire test period, seeming in this 
respect more like a seven- or eight-year-old than a child not 
yet SIX Hia thinking was invariably clear, and Ins attack on 
any pioblem quick as well as direct To test S adequately 
It was necessary to continue through the 10-year level of the 
test Even though all of these items were failed from the 
standpoint of 10-year stnndnida, many of Ills paitial successes 
rated at a high level, and the quality of lus responses was 
invariably aupciioi He comprehended the problem of arrang- 
ing blocks of dilTcrcnt weight without the slightest dilficnltx and 
then commented that the blocks must have something inside 
of them When I inquiicd *‘Wh«it?’* he said, "Lead But 
added, pointing to the thice-gram weight, "That hasn’t any- 
thing in an observation that was quite true S was business- 
like in his approach to each problem, and although he was 
never veihose, his veibal responses were neatly phrased, char- 
ncteiizcd by siiiiplicily He showed anpciioi motoi contiol in 
his attempt to copy a diamond On the Animal Puzzle he made 
a peifect score ui Ic-is than foiii minutes, a remarkable achkcvc- 
ment for a child of this age, In other picture tests he showed 
superior vocabulary and diction, “Tliey’ie Pilgiims, Its a 
cat — a Cheshire cat" S caught sight of some numbera and 
proceeded to read them veiv glibl> When T inquiied where 
he had leaincd them, he said his mothci had taught linn to 
write He himself was able to write the numbeis fiom one 
to ten, but in making the number ten he comrnenttd, ll just 
make the ^O’ pa it, because voii see up heie I’ve iilicadv w'littcn 
the one ” 

CiiiTD No 27 

C/i, 5-9, MA. 8-4, 145 

S IS an unusual child in cveiy respect He seems to ’recog- 
niJ-c this himsolf for he macld fiequelit remarks about his mental 
ability, reailincss m learning, and siictcssfnl necomplishments 
lie seems to take his aptitudes for grunted and seems to think 
It entiicly natuial foi him to be “so smart’* IT.s outstanding 
traits a 1C mature comprehension, speed of icnctioii, sense of 
luimoi, eagerness foi mental oi intellectual tasks He cy- 
presses his thoughts in most oiiginal and sometimes a stems h- 
mg >yays Foi e'cainple, he voliinlecied to tell about the 
impitssion that music makes on him, “ like hoises ‘‘^'’‘""2 
up the mountainside When they go fastei the music is loudei 
He says that he sees all of this inside of him He reinaikcd 
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tJiat soinctlmca li« feels lonesome and that when lio does he 
draws pictures or plays with his toys All of his responses 
were given aystcina tic ally and the boy took sliort-culs in solving 
problems whenever lie saw the opportunity He riuickly iden- 
tiiled the coins and dieii ttddcci up tlicir total value Ills 
pictiiie interpretation just missed a rating on the 12 -ycnr level 
He 13 keenly analyticah A tiUle neivousncaa was evident in 
the child's eagerness to accomplish the different tasks, but this 
18 no-t to be interpreted as instability The child was frankly 
buretl by the easier tests but he restrained his impatience 
admirably His attention was remarkably well-siistnincd 

Child No* 37 

CA, 6-+, MAj 9-9, IQ, 154 

IS nn uniisucil boy in all respects Since he is laigc for 
hi 9 age, he ts rondily inUtaken for a child several years older 
His mnsenUr coordinations ahoiv almost none of the immaturity 
which characterizes the avciage child of six On the sin face 
he appears to have a somewhat lazy and indiffeient, careless 
attitude, but he is actually the opposite when it comes to 
mental fiinctioning At times he became quite excited and 
enthusiastic, gesticulating, waving butU hands, and showing 
much dramatic feeling At othci tunes he appealed bored with 
the examination but nble to tolerate it 

His responses throughout were of superior quality and even 
his errors may be characterized as sensible, never wild or far 
from correct He gave very direct icplies, frcciucntly in a droll 
and dryly humorous fa&hion which kept the examiner 
laughing, The tlurd picture of the picture intei prctation 
senes he explained as, “One old Jew with the paper All 
the other Jews around are too stingy to buy then own and are 
trying* to look on,’* a clever and yet sensible interpretation 
His use of English is not as advanced as his mental ability in 
general This is no doubt due to the fact that he speaks Hebrew 
much of the time and has used it more than English He gave 
superb definitions of a series of words, equal in quality in many 
cases to those of adults. 

This child -was, at the time the test was given, easily Che 
outstan<ling child in the school* He was observed by the ex- 
aminer five years after the test during a noon period at the 
school He had in hand a hook of Hebrew legends that he was 
studying -for the Hebrew high scKnol clnaaea he was nttending 
daily after school At that time he was in the eighth grade 
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nncl eleven and a half years of age He wna questioned jn 
rcgartl lo his leading and repoiccd that in moat of liia reading 
he utilized his father’s books, at home. The boy had appaiently 
isolated himself during the noon reel cation period in order to 
rca cl II e was looking forwaid expectantly tn enteiing the 
ninth giade in a Brooklyn high school the next fall 

Child No 41 

C/I, 7-3 , MA, 10-5 , IQ, 144 

Supeiior mental maturity and icasoning ability characterized 
5''g 1 espouses from the beginning to the end of the test period. 
Yet the child is exliemcly modest about her accompiishmenta 
AltliougU I asked aevcinl questions about hei success in school 
and her achievement compaied with other children, she refused 
to claim any aupenority foi herself S was quick in respoiul- 
ing and concise in phraseology* Her vocabulary lates at the 
10-year level She formulates her answers well and shows 
in her infoimal comments a wealth of infoimation S was 
rather mattei-of-fact in her attitude, thoroughly buBineBS-likCj 
yet appreciative of humorous turns in the teat situation How- 
ever, any emotional lesponaes in her case were expressed with 
great subtlety S shows extreme awareness of conditions and 
situations in her enviionmeiit She should certainly be char- 
acterized as a '‘knowing” child. It must be vety difficult to 
fool or ‘'catch" her in any situations where thinking and rea- 
soning are involved 

S gave considerable information about her home, her parents, 
her sister, and hei school experiences She Lccalls that she 
was in fiist grade only thice weeks, and then was put m sec- 
ond, now she is in third grade. Her mother teaches a 5A class 
in public school, “They have such easy work, I could do them 
al! myself” 5^ modestly admitted that she gets along well in 
third grade “Aiithmctic?” “It’s all right.” She enjoys 
lending, and her favorite outdooi apoit la horseback riding 
It seems that she rides in the park every Saturday^ She also 
takes tap dancing and studies piano S speaks^ With a slight 
speech aLCent, sugeestmg a knowledge of foreign languages, 
and she relates that she can speak Jewish, Ilebiew, and a 
few woida of French, S seems to know all about her grand- 
parents’ business activities She also mentioned that there 
are three doctors in the family, When she is grown she 
expects to be an artist, for drawing is one of her favorite 
activities She seemed pleased with a design that she bad 
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workeJ o\Lt jesteiday at -school S la .1 child of incdiuin 
sizCp with a rather broad face and expressive eyes, 

Child No^ -13 
a-0, il-11, IQ 149 

J appeared to be somewhat perturbed when the exnminalian 
was begun He was wary of the examiner and asked a great 
many qucbtiona about the why a and wherefores of the ex- 
amination. Eventually, however, he overcame his uneasiness 
and became greatly intcicstcd in the exiimination witli itiiich 
success He reports that he likes this school better tlian the 
one he attended last year lie says he is “crazy iiboiit read- 
ing” Last mgbt he took a book home and read it from three 
o'clock till almost five He says liis parents are very glad 
to see him so interested in reading 

Tile boy is precise, well-mannered, hns fl mature attitude, la 
efficient^ well-organized from the standpoint of ability to deal 
with thought problems He eariies out directions carefully 
and in this respect should be the teacher's delight Some of 
the tests suggested incidents to bim which he 1 elated in good 
fasiilon S showed special ability in dealing with piobicms 
involving nuiiiber concepts At liincli, S shows marked dislike 
of some of the food He is most oxccptionnl in rcfiising to eat 
his dcsscitt He 13 decidedly immature emotionally, n condi- 
tion which can only be overcome thiough sccuiing the paroiUs' 
wholehearted cooperation, 

Child No, 50 

CW, 9-8, MJI, 13-1, IQ, 135 

Although S spenks with a slight accent, his comprehension 
of the test questions was so entirely adequate that I should 
3udge little allowance need be made vrv the present test icport 
for the factor of foreign language background. Some of his 
responses were expressed a little awkwardly, but indicate 
on the whole superior mental ability and mature ideas and 
jiidgincnt S exeicises excellent self-control He knows how 
to Work efficiently, ho undertakes a task piomptly and he 
works conscientiously until he is satisfied with the result He 
IS honest with himself, admitting promptly that he cannot solve 
a problem that is cleaily beyond his comprehension level, instead 
of bluffing or giving a partially coirect response. Difficulties 
cause him no emotional upsets, hut only stimulate him to make 
more effort of an iiitelHgciit sort In his case the good traits 
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are highly con dated* His nbility to work a dillicult problem 
with apparently little mental effort was shown in his success 
with the code test of year sixteen I showed him the code 
diagram for this test, but gained the impi csaion from the 
casual way in which ho looked at it that the problem was con- 
siderably beyond hi8 ability level. S, however, succeeded in 
using the code correctly and earned ciedit for the test Through- 
out the test his responses to problems involving mathematical 
reasoning were, if nnything, superior to other abihlies. S 
named reading as his favorite activity He enjoys most read- 
ing history, particularly that of Medieval times, or, as he 
says, if he is imnble to obtain a good book from the library 
he may read a book of faiiy talcs For a while he aays he 
read all the time, a book a day, and he still continues to rend 
a great many books within several months Piano playing is 
another activity he enjoys, and arithmetic he names aa his 
favorite school subject He gave a brief account of his earlier 
school experiences At the age of four he attended a public 
school kindergaiten, but he rcmaiked that that ^^didn*t count 
At five he entered first grade, and since that time has been 
"skipped*’ twice 


C Summary and Conclusions 

1, Test and observation records for 50 Jewish children ranging 
in age froin 3 to 9, and lating ovei 130 IQ on the Stnnford-Bmct 
Test, were matched for age and sex with 50 control cases of same 
lace and from the same school population langing m IQ fiom 90-110 

2 An analysis of the records indicates for the gioup as a whole 
neaily five times as many favorable notations of intellectual, per- 
sonality and character traits for the gifted as for the controls Con- 
versely, comparatively unfavorable traits were noted nearly five 
times as frequently for the contiols as foi the gifted subjects. 

3 The gifted group wcie superior to the control group m energy, 
physique, language, information, judgment and reasoning, sense of 
humor, willingness to face difficulties. They fatigued less quickly 
than the control group, had more experiences to relate, showed more 
skill and proficiency in the arts, were more active and vivacious, mnie 
independent and self-assured 

Moie of the gifted than the control group knew and used a 
foreign language in addition to English 
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4 All these disting:uishinE traits weic most obvious at the fivC' 
year level. 

5, These results have piactical diagnostic sigiiiftcance for child 
guidance specialists, tcachcis and parents A tentative hypothesis may 
be suggested ; The gifted child can be identified on the basis of 
certain bcliavioi signs and t lends, as well as through outcomes from 
standardized tests 
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THE RELIABILITY OF SUMMARIES OF RATING 
SCALE EVALUATIONS OF STUDENT 
PERSONALITY TRAITS* 

Department of Speech, IVashmgton Square College 


Walter H Wilke 


A problem common to every institution of highci learning is the 
evaluation of the qualifications of its students and graduates for 
the business and piolcssional positions for which they arc preparing. 
Much of the 111 forma tion needed for such evaluation is of course 
available Estimates of the individuars geneial intnllectunl ability, 
of his degiee of pioficicncy m the field of lits specialization and a 
summaiy of his tiainmg or experience are invariably wanted and for 
the most pait icadily obtainable But how about that highly im- 
poitant aspect of the individual’s qualifications, the social behavior 
described m such teims as personal attiactivencss, depen dability, 
enthusiasm^ Most of the report forms devised by bureaus of 
recommendation, admissions offices and personnel departments devote 
a considerable amount of space to inquiries concerning such matters 
of personality and character. To be suic, the long lists of ^*traits” 
bLndly disregard the available evidence that there is no psycho- 
logical uniqueness to these arbitrary entities, and the terminology is 
as varied as the number of report foims Moreover, many of the items 
listed concern such activities as cannot be observed in tlie college 
situation. 

Despite these limit.itions, coinmon sense expenence continues to 
place much stress on whatevei judgment can be obtained concerning 
how well the individual will fit into the social environment of his 
new position It seems leasonable to suppose that an attempt at 
piedictioii should be made, that those who aic particularly well 
liked will m most cases continue to exhibit such facility of social 
adjustment, and that those who have been noticeably undependable, 
lacking in vigor, or prone to make themselves unpopular by lack, of 
tact, unpleasant disposition, or ovei -bearing attitude, are the poorest 

^Rccejv'cd in iLe EditoTjal Office on February 21, 1938 
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prospects if their new sttuntion requires much contact with people. 

A cotnmnn pioccduic for seem in K the needed infoiination is to 
assemble letceis, sometimes coiifidciitial and sometimes made open 
to inspection to the peisoii concerned, which may be studied by a 
prospective emplovci Such prohlems as the unifoimly ovei -compli- 
mentary evaluation which results from gcncia! comments, the lack 
of comparability of points mentioned by the various peisuns making 
the reports, and the lack of any norm with which to compare the 
status of the individual under considniahon am neatly dodged by 
passing on the collection ot Icttcis to the piospcctivc employei, who 
is ill a still less favoiable position to make the coiicct infccrpictations, 
This report concerns a five-vcai study ( 1933^38) of the evalua- 
tion of peisonal chaiactciibtics of students by members of a univcisity 
faculty It was hoped that by piogi cssivcly impioved proceduies, 
some of the difficulties mentioned above might be to some extent 
minimized Recent analyses of icsults appeal to be highlv piomising 
The study began with an attempt to sccuic meaningful data 
conceniiiig nearly a thousand undcrgiaduatcs picpanng to become 
teachcis in secondaiy schools It was clear from the sfcnit that the 
class size nr the natiiic of the procedines in ccitain classes make it 
peculiarly difficult for the instiuctor to bccoinc reasonably well ac- 
quainted with his students, so no requests foi information were 
addressed to faculty mcmbeis in such cases The opinion was held 
by several faculty members that experience iii this pailiculnr institu- 
tion luul dcaily established a piefeicnce foi reports in the foiiii 
of free compositions on blank sheets of paper, rathei than on 
any type of questionnaire or rating scale. Unusual as this seemed, 
in view of the gi eater amount of woik involved in at letup ting to 
write paragiaphs of comments paiticulaily as rcgaids the large 
number of aveiage students about whom nothing distinctive could 
be said, this question of prefeience was neveithclcss investigated in 
the following manner The first lepoit foi ms sent out wcie, when 
unfolded, blank sheets of paper except for the student^s name and 
course, alicady typed in at the top of the page, and a line at the 
bottom foi the instructor’s signatinc. On the back of this blank 
was a very simple form of lating scale covering those items usually 
mentioned in letter*? of recommendation A tabulation of the re- 
turned icports sliowed that ovei 95 pei cent had been turned over 
and filled out on tlic rating sciilc side This piefcience for the 
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rating scale led to the gradual modification of the form towaid a 
scale witli as many chaiacteristics known fioin experimental studies 
to enhance reliability as seemed practical in the light of its legular 
use on such a laigc scale by such a laige group of faculty members 
For example, the number of scale steps was incieascd from three 
to five to seven, tlie items were headed witli a brief question instead 
of with a one word label naming a “trait,” the questions wcie 
pieceded by a sentence of instructions giving m effect a definition 
of the item, etc It was not considered possible to go far m the 
direction of splitting up general catcgoncs to emphasize highly 
specific Items of behavioi foi two reasons A scale which lists 
many such specific reactions becomes piohibitively long and invites 
resentment and c.iieless rcpoiting Moieovci, in such a pi.ictical 
situation closely similar aspects of behavioi aic not observed iy 
dll ratcis as would be the case m an cxpeiimcntal set-up, sn a moic 
geneial impression, of inheicntly less leliability but more c osc y 
paiallcl to observations which could be made latci when the indi- 
vidual IS employed, would be the only kind of infoimat.on svlucb 
could reasonably be expected from faculty leports Ihe scale m 
use at the piesent time is icpioJuccd in Figure 1 

An important additional modification in p.occdtire was intioduced 
after the faculty had become familia. with the purpose of the repoits 
and the form of the rating scale As early each teim as accessibility 
of the records permits, a lettei to each instructor indicates that a 
report is to be requested at the end of the term 
Students whose names are appended. Ihe incieascd like i 
adequate observation aftci this information is supplied has inci . 
the number of returned forms to nearly one hundred per cent 
This regular request for ratings on a student during the foui 
years of his college career results m a collection of 10 to 15 or more 
IZo^s, filed m dnonological order The most characteristic t img 
about the reports, as might be expected, is then lack 
agreement Moieover, useful comments arc often adde in I 
space provided for the purpose Now the real purpose fm wind 
an this information is to be used is a final lating. on the basis of 
all the ratings and comments available, to enable a piospectiv 
employer to determine how favorably to regard an applicant on th 
bas^s of his peisoiral traits The question arises whether the cen . 

0 ( tho repo,,. ™ b. .a,.Hy by — r„,„p 
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OFFICE OF ADVISER TO PRU-TrACKnC STUDENTS 
ROOri 506 M\I I UUILDrNC 

The infoi n iHt>n r€qUi*frt<>rf on thlg tilan'^ \/ill bo treated conf Idantlally 
It lo l'’jportwjt foi tidvicorj eeiviri.:, to pie-tcpirhlnf: atudentSr in cupplyinp 
inroinRtlon to tchools regarding qnaxJ I’icalions of our rraduateg, that thu report 
be Qs nccuraic as possible Pleas o place a checK narp (\/) obovo the fbrpse \»hich 
beat do&.crlbcs your juiGnitnt u'jncrriilry; the five Iteng bu] oi/' 

LSTlt/.^TE OF PROSPECTIVE TEACrCRS 

I ConsldDr hov; this atudent has inpreauCd jina with rn^petJt to 

roriuentnii appci^rrnce, polsoi tact, gtnerel die neol lion How does 

tills frbudont compare with oth'^rs as to personal atii OctlveneGa? rjsIg Por 

jadgn^nt 
adaduat* 

~ ~Vs.rj UnfaTcTatirr probabiy Favorable UruaiMlly .^^inMequico 

Unia/orablo Inpresslocv BeXow Av^riao Abovo A/erAgo irproaitpa Favoribio 

? Conoidtr to uhat ertent thla student has been consnLciit ions, proi ipf , 
hones t< Hovf does thla ntudent coaporc with others e\c to rcile-btlity? 

adaquaia 

wr/ JafoT^ftSTo” Trot 36 ly XBoiJI probiOiy FevorablF u^usiPliy I.n9ilcqua;c 

unfav&raeie lripr«q»lon Averts AUova A/ur^go ncpro^saion FAvorablfl 


5 Consider thlD sl'jdeiiL’s attitude loirnrdo others t) iL likely to be 
a hmulicap due to conceit and over-egeressivenes^, or to undue 
timidity and IqcU of confidence? How has this student inprencea you 
in regard to hi a self-confidence? If your opinion to unfW'orLble, 

Checi one of ihbse terrrui 

reKrea:.lvc 

timid 

ftdouuita 

“\’«Ty OnravJrAMo “i^bnbiy "Abaut ProbAbl/ PavorabU OhuaFaxiy ^_lradaquuo 

Lnrtk/crabl 0 Irpr Boie^ A^^rAgo A^orteo AiroragD /nprcaaion F-tvofabla 

4i Consido’’ the extent to .hUh this student lus impreesFd you cr 
enthusipsHc, forceful , dvra^lc Ibv rltte*! thle student co-'parc 
With othero Y^lih respect to olertnesb’’ 

j jAdauAta 

^ ^ery IHn^AVurabP' Proh-ibly Abciiv Probal^ry FAVorabio UauiuMiy' “ inadanmie 

wnraMorabU' Inprasslon &olo»* A/jr&ce A-ferago Abev» A^'craga inprossian r^vorabifl 


5 Comidei this student ns a proop^ctlvd leach**! On tht* ba^lg of 
your ob«.fervBl.icri, lo ,jliot ejctent ^/ould this eitud«nl'‘E ue'reonnllty 
(not 6v.holnr3hip) ciualliy hin Cli«r) for the tctchinG pj'oleaaion’ 

adequate 

Vary Unffc/crablfl FrobAbly About rrob*bly F»vordbu " Unusually loa^cquaba 

UntBYorabte [rprusion aeion AFflrd6« Av^raga Abov^ Avaraye rtroMbia 


COT^ITHTS 


Date. 




FIGURE 1 

RATiNCi Scale ros Faculty Use 
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such a group of rating scales, or whcfchci the final rating depends 
Inigcly on the peison who does the summaiizing 

This matter was investigated as follows The leports on file for 
548 students weie lead and summaiized independently by two 
persons, both familuii with the rating scale and the puipose of the 
reports Each student wds assigned a final rating on a wne-pomt 
scale by both readers A scatter diagiam of these summaiies is 
given in Figure 2 The extent of agreement in terms of tlie coefli- 
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FIGURE 2 


A Comparison oi Indcpendeni Summaries n\ Iwn Rladcrs or Pcrsonaiity 
Ratings of a Group of Pre-Professional Students 


cient of contingency is .87 (with a maximum 943 foi a nine-foid 
table ) Careful inspection of the distiibiition of the summaries anti 
an interpretation of then significance in terms of the icliability of 
judgments concerning the pe.sons lated indicates the following facts 
The large majoiitv of cases rvcie placed on exactly the same step by 
both raters Only two per cent weie as much as two steps apart, 
which is a difteiencc of one quintile, and in no case was theie 
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gi eater disagrcernent than this. It would seem reasonable to con- 
clude that this indicates satisfactory reliability of interpretation of 
these ratings. 

In view nf the high degree of objectivity which evidently attaches 
to summaries of tliese lepojts, it was consiclcied worth while to 
study the validity of the reports in terms of their internal consistency. 
Presumably a student leceiving a favoiablc lating fiom one gioup 
of uistiuctois would be unlikely to leccive a closely similar rating 
from another gioup unless a common causal factor lay behind the 
repoits Irifidcquatc acquaintance, personal prejudice, and other 
factors tending to unreliability of reports would obviously tend to 
produce dispaiities between lepolts obtained fiom one gioup of 
ratcib as compared with another On the other hand, the extent 
to which characteiistics of behavioi arc acciiiatcly reported would 
be reflected in the degree of agreement between diffeicnt sets of 
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Ratings or \ Group of PRE-PRoresaiONAi Students Ortatned after 
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icports concerning the same individual, The consistency of the 
reports wns studied in the following manner 

One bundled cases were selected fni each of winch at least 
10 ratings were on file The report forms in these 100 duckets 
were separated into two equal gioiips, choosing alternate reports 
for each group This so i ting was done by a person who did not 
paiticipate in the latei phase of the study Each of the two sets of 
rcpoits foi the 100 students coveied about the same length of time 
and a simihir distribution of instiuctors. One set of leports was 
read and summaiized on a ninc-point scale bv one rater, while a 
second made a similai summary of the other set of icpoits. Again 
the degicc of agreement between these two independent evaluations 
IS indicated by a scatter diagiam (sec Figiiie 3) The degice of 
relationship as mcasiued by the coefficient of contmgenev is 68» 

If It be considered that the degree of agieement is lowered because 
only half of the available lepoits were used m each of the two 
summaries, and that a summaiy based on the entire set of lating 
scales might be more closely related approximately to the extent 
predicted by the Spearman-Brown formula, the anticipated degice 
of relationship would be indicated by a coefficient of 81 Inter - 

preted in tcims of significance for individual Icttci of recommen- 
dation, the following facts aie of importance. About 50 per cent 
of the summaries were given the same rating Ovei 90 pei cent o 
them difteied by only one-ninth of the scale, which in teims of the 
kind of icpoit which would be made for iccommcndation pin poses 
means close similarity In no single case did one set of reports 
lead to a favorable, and the other set to an unfavoiable rating i he 
few cases of disagreement by two-ninthc; of the scale and the one 
case by thiee-ninths weie found, upon le-reading of the reports, to 
be clearly due to the chance sorting into one group of a markedly 
more favorable, oi less favorable, set of lepoits This means that 
if the cntiie ten or a dozen reports had been used as tlie basis for a 
report <as they ordinaiilv are) these few discrepancies would have 

disappeared. 

Summary 

A procedure has been developed for securing faculty icports con- 
cerning the piobahle fitness for the teaching profession ^^er- 
giaduatc students m a pre-teaclung curriculum, msofai as traits of 
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personality and clmracter are concerned Analysis of the objectivity 
of summaiics of these lepoits indicates tliat they arc affected to a 
negligible extent by variations in the judgment of tlic individual 
wJio mtcrpicts the rcpojts. A study of the validity of tlic ratings 
in tcims of tlic leLitionship between chance halves of the reports 
indicates that such a high degree of agt cement is attained that the 
smninaii^cd i a tings may be considcicd an acccpGibJc basis for indi- 
vidual lecommcndation with legaid to favorable acceptance by others 
of the student's charactciistics of social behavioi 

lVashii}^lon Sguaie College 
Neuo Yoik UnwersUy 
New York Cily 



The Journal of Genetic Psychology, 1938, 63, 321-328 


THE INFLUENCE OF GENERAL SOCIAL STATUS ON 
THE EMOTIONAL STABILITY OF CHILDREN* 

The Adolescent Court of Bioohlyn 


N Norton Springer 


Introduction 


The lole played by the gcncial social environment in the adjust- 
ment of the individual is still little understood Brown (2, p. 
575), in the standardization of liis Pet souaUty Itwenioiy fo? Chil‘ 
di eiL, states, 

NcuroUcism docs not predominate m any paiticiilai social 
01 cultural group Situations engendering iicivoiisness in 
children may be encountered in any stratum of society 


He comes to this conclusion on the basis of a correlation of 

,118dz.U03 between nciuotic scores and socio-economic status, as 

measuied by the Sims Socio-Kconomii Scote Ctir/L In a more recent 
study, Brown (4) repoits that differences in emotional stability 
between racial-iural-uiban gioups aie not a function of cithei locale 
or race He finds that adjustment is closely related to socio-economic 
level. The higher the social level of the child, the grcatei is the 
probability of emotional stability Spnngcr {6) repoits that ic 
havior adjustment, as measured by teachers’ ratings on the Haggcity- 
Olson-Wickman Belwvtor Ratinii Schedules, is closely iclated to 
the gencial social status of the individual Childicn who come from 
middle class families make bettci and moie satisfactoiv behavior 
adjustments, while those who come from a pool general social level 
show more maladjustment and undesirable personal c laiaciens ic 
Since Brown’s recent icsults aic not m accord with_ liis earlier 
findings, an attempt is made rn this a. tide to study the infiucncc of 
enviionmcntal difteienccs on the emotional stability of chlldi . 


Problem 

The purpose of this study is to determine whether there arc any 

*Receive7.n the Editorial Office on February 21. 1938. 
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differences m the emotional stability of groups of dnldien horn 
dificierit Social levels 

The Tests 

The Brown Petsonaltiy hweiitoiy for Children was used to 
mensiire emotional stability. This test was ndministcicd m the 
Spring of 1935 to a large number of school duldiciL as part of 
a study of personality. The Goodcnough Di awing of a Man InUl- 
hgctice Test (S) was also given, in order to equate the groups and 
tn study the influence of intelligence on neurotic scores As an 
objective check on the environmental factois, the occupational status 
of the childieu’s fathers was rated on the Barr Scale {!), 

Thu Subjects 

This study was limited to native born, white, New Yoik City 
public school children, langing in age from nine to fifteen years, who 
were in Grades 4 to 9, inclusive, The experimental population 
consisted of 327 boys and girls, who lived in a poor neighborhood. 
This neighborhood is best characterized by its squalid slum tene- 
ments, heavy congestion of population, and its low gcncjiil social 
status Adjoining tins section are many factories and various com- 
mercial enterprises The population consists largely of a heterogene- 
ous group of foicign bom adults and fiist gcueiation Americans 
Most of the adults of this neighborhood, who arc working, arc 
employed at unskilled or scmi-skiUed occupations. The school 
teachers and administrative officials, who paiticipntcd in this study, 
were unanimous in the opinion that the experimental cluldien 
came from poor homes, that were on the average, of a low gcncial 
social status, 

The control groups consisted of 473 boys and girls, who came 
from middle class families These children lived in a good resi- 
dential neighborhood While this neighborhood is heavily popu- 
lated, it is characterized by clean, modem apartment houses, and 
adequate park and recreational facilities With the exception of the 
neighborhood shopping centers, there is very little commcicial ac- 
tivity in this section of New York Adjoining this neighborhood 
are other middle class icsidentiaL sections. The population consists 
largely of a heterogeneous group of foreign born adults and fii^t 
generation Americans, Most of the adults of this neighborhood aic 
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emplovecl m skilled tiadcs, white collar jobs, own their own small 
businesses, or arc of the professional group The school teachers 
and officials, who wcic m intimate contact with the children of the 
control groups, weic unanimous, in the opinion that the children 
came from a good social status, which could be best desciibcd as 
middle class 

Information with regard to chionological age, intelligence score, 
and Bali Scale latings of the experimental and control groups is 
given in Table 1 The mean age of the total experimental group 


T>VBLE 1 

PrnsowAi. Data or the Experimental and Controi Subjects 


Experimental 

Group Mean SD N 


Contiol 

Mean SD N 


Ago in \ears 


Gooden on gli In* 
telligence score 


Barr scale lating 


Boys 

12 78 

2 n 

190 

11 96 

1.73 

237 

Gii Is 

11 23 

1 59 

137 

n 65 

1 70 

236 

Total 

12 13 

2 0^; 

327 

11 81 

171 

473 

Boys 

30 93 

9 G4 

168 

3142 

9 09 

215 

Girls 

30 47 

7 84 

127 

3L 90 

7 62 

221 

1 Ota I 

30 73 

8 97 

295 

31 66 

8 3+ 

+36 

Rnys 

7 77 

2 86 

1+2 

10+8 

2 42 

21+ 

Girls 

7 89 

2 83 

115 

to 05 

216 

219 

Total 

7 8-2 

2 85 

257 

10 27 

172 

433 


IS 12 13 yeais, while that of the total control gioup is 11 81 Both the 
experimental and control groups arc very similar in mgard to 
Goodenough intelligence scores The differences between the gioups 
are less than one point. The greatest differences between the groups 
are found on the Ban Scale Ratings The parents of tlie boys and 
girls of the experimental gioups receive mean ratings that are from 
2.16 to 2.71 points lower than those received by the parents of the 
control groups Since the Barr scores are probable ciror values, 
these differences are large When the groups arc compared in 
terms of the ratios between the Bair mean differ cnccs to the.r 
standard errors, the differences are found to be statistically signiii- 
cant and range from 7 to 12 times then standard en or 

The personal data shows that the boys and girls of the experi- 
mental and control groups are fairly sirnilai in regard to lind 
mtellieencc. The Barr data confirms the cl.-iim that the children 
of the experimental gioups come from poorer omos, o a ow . 
general social status than that of the control group 
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The Resuets 

I'he results of the comparison of the cxpci [mental and control 
g:roup5 on the Blown PeisoiifllBy Inventoiy are given in Table 2, 

TABLE 2 

Results of nir Exppf^mcwTAL and Control Grovvs on rue Bkoun Pfr* 
soNALiTY Inventory 

CriU- 

Experimcntal Control cal 


Group 

Mean 

SD 

N 

Mean 

SD 

AT 



ratio 

Buys 

21 03 

17 6+ 

190 

14 52 

11 10 

237 

6 51 

128 

5,09 

Girls 

24 22 

19 71 

137 

14 63 

9 9+ 

236 

9 54 

1 68 

5 6S 

Total 

22 40 

ISftS 

327 

U 60 

10 54 

473 

7 80 

1 30 

G 00 


in teims of the mean, stanclaid deviation of the mean, mean differ- 
ence, standard erioi of the difference, and the critical zatfo of the 
mean diffeience to its standard ciror. Separate compai isons are 
made foi boys, gnls, and the total boys and gills in each group 

The sum of the atypical responses constitute the Brown neurotic 
score. The children of the expeiiinental groups have mean neuiotie 
scores ranging fiom 21.03 to 24 22, while the means of the control 
groups vary from 14 52 to 14 60. The standaid deviations of the 
means aie large and indicate that tlicic is a wide range of neurotic 
scores and also ovcilapping of the scores of the expeiimental and 
control groups. The middle 67 pei cent of the total experimental 
group receives scores bcuvecn 4 and 41, while the middle 67 per cent 
of the total control groups scoifts between 4 and 25 

The mean difference between the boys of the experimental and 
control groups is 6 51, for th^ giils, 9 54, and foi the total 7 S. 
These mean differences are fiom 5 09 to 6,00 times then standard 
errors, respectively, and are of a high degree of statistical reliability. 
The conclusions to be drnwn fiom tlie^e compnri&ons arc that the 
experimental groups receive neuiotic scores that arc significantly 
higher and indicative of more emotional instability than the control 
groups. 

When the results of this study are compared with Brown’s norms 
(3, p. 2), the mean of the hoys of the expeiimcntal group falls 
within the 7th decile, the CTcperimental gnls m the 8th decile, 
and the total experimental group m the 7th decile The means 
of all the control groups arc m the Sth decile According to 
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Brownes classification, the children of the cxpcrin^cntal gronps make 
a "poor adjustment” while the controls fall within the "average 
adjustment" category 

Inpluencc of Sex on Neurotic Scores 

Brown (2, p 575) rcpoits that his inventory appears to be equally 
applicable to botli sexes An examination of the results of the pres- 
ent study (Table 2) shows that the boys of both the experimental 
and control groups receive mean scores that are slightly lowei than 
those received by the girls These mean differences, however, arc 
statistically unieliable and insignificant, as are indicated by critical 
ratios of 1 5 and 1 86, found between the boys and girls of tlic 
experimental and coiitiol groups, respectively 

Correlations between Neurotic Scores and Other Factors 

The relationships between the Brown neurotic scores ami chrono- 
logical «\ge, intelligence, and Barr rating were detei mined by the 
correlation technique foi the total experimental and control groups 
The results are tabulated in Table 3 The coriclations arc low 

TABLE 3 


Brown Njurofic Scores of the Total Experimental and Control Groups 
CORRElATrn WITH CHRONOLOGICAL AGE, InTHI I IGLNCE, ANR BARR EaTING 


Mcnsurcs correlated 

Expcriincnl-al 
/ PEj. 

Control 
r PJi^ 

Brown neurotic score with 



Chronological age 

l32Hr 036 

064dr 030 

Intelligence score 

027 dr 03+ 

107dt 033 

Barr rating score 

— 007± 0+3 

070:!: 033 


and indicate that the Brown neurotic score is not influenced by age, 
intelligence, oi parents’ occupational status These findings aie 
very similar to those reported by Biown 

Reliability of the Brovvn Inventory 

Brown (2, p 573) repoits uncoiiccted reliability coefficients rang- 
ing from 755 to 866 for the halves of the inventory. When the 
Spearman- Brown piophecy foimula is applied, the corrected corre- 
lations range from 860=h 010 to 006 Reliability cocflicicnts 

for the cliildien of tins study weie calculated. Uncorrected ; 's 
ranging from 933 to 943 are found for the children of tlic cxpcri- 
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mental groups rind lor the contiol gioups, the iiiicorrcctcd ?*5 lange 
between 801 to 852 Coriccted coefficients for the entire scale 
vary fiom .965dr 003 to 971 ib 003 for the experimental gioups and 
.878it,010 to .920zt 007 for the controls These icliability coeffi- 
cients are JngJi and very similar to thusc reported by Brown 

SiGNipiCANX Items on Tin: Brown Personality Inventory 

The Individual responses on the items of the Biown wcic studied 
for the total experimental and control groups The percentage of 
symptomatic responses on each item was calculated, and tlic signifi- 
cance of tlic percentage difterencc for the expeiimeiital and control 
groups was then calculated in teims of the standaid eiioi of the 
diffcicncc, On 53 of the 80 items, the peicentagc of symptomatic 
responses of the children of the cxpei iniental gioups is largei and 
statistically significant, i e , the critical ratios ate 3 00, or moic. On 
only two questions, *‘Does a scolding make you feel badly,*' and 
"Have you been told at home that children should be seen and not 
heaid/* do the control groups receive significantly higher svmptuinatic 
scores. 

An attempt to classify the ncuiotic responses of the experimental 
children shows that they give the gicatest symptomatic replies to 
the ciuestions in regard to physical symptoms, general social adapta- 
tion, home situation, school adjustment, and dreams These are 
the same situations reported by Bxown for child len who make high 
neurotic scores. 


Summary and Co-nglusions 

The purpose of this study was to determine whether theic are 
any differences in the emotional stability of groups of childicn 
from different social levels. The Brown Pa sonaluy hiveJiiojy for 
Children was administered to an experimental group of 327 boys 
and girls, between the ages of 9 and 15 yeais, who come from poor 
homes of a low geneial social status The experimental group was 
compared with a control of 473 children, who come from middle 
class homes. The children of both the experimental and control 
groups were compaiable for age and intelligence. The parents of 
the experimental group received significantly lowei ratings on the 
Barr Scale of Occupational Status, 

When the central tendencies of the two groups arc compared in 
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terms of tlie reliability of the difference, the mean neuiotic score* 
of the expeiimcntal gioup arc found to be significantly higher than 
those of the contiol The jieiirotic scores of the experimental group 
indicate that they present more emotional instability than the con- 
trol gioup. When the groups are compared with Bi own’s nouns, 
the experimental gioup is found to be pooily adjusted, while the 
control gioup makes a good avciage adjustment, 

No icliable se\ diffei cnees aic found. The boys and giils of 
both the expciimental and contiol gioiips receive nciiiotic scoics 
that aie siiiular 

Low coiielatioiis, indicating the absence of any relationships arc 
found bctivecn ncuiotic scoics and chio no logical age, iiitclligLMice, 
and parents’ occupational status Higli rcliabilitv coeflicicnts for 
the mventoiy, similar to those reported bv Brown, are found tor 
both the experimental and contiol groups. 

An item analysis of the inventory icveals that the experimental 
group gives moic significant symptomatic responses on 53 of the 
80 Items, than the control gioup These neuiotic i espouses can he 
classified ns pei taming to physical symptoms, general social adapta- 
tion, home situation, school adjustment, and dreams 

The gencial implications of the results aie that emotional stability 
IS closely related to the gencial social status of the individLial, The 
children who come fiom a poor geneial social level arc moie malad- 
justed and emotionally unstable, than those who come from good, 
middle class homes The middle class gioup is more stable and 
makes a moic satisfactory adjustment 
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Purpose 

The purpose of the piesent paper is to describe atypical respanses 
observed duiing the conduction of a cuiicnt investigation into the 
neural basis of the male copulatoiy pattern. 

Feminine Response in the Maec 

Stone (1924) has dcsciibed feminine mating responses exhibited 
by two normal and sexually active male rats The normality of the 
sev glands in these cases is attested to by the fact that one animal 
sired several litteis, and a post-moitem examination of the testes 
m the second male revealed the presence of sperm in normal 
quantities 

We have recently encountered a single case in which a normal 
male was obseived to adopt the female copulatory pattern in icsponse 
to the advances of a more aggressive male, When mounted bv the 
aggiessive animal the ^feminine” male leacted by ai clung the back, 
and throwing the head upwaid and backwaid The lesponse was 
exactly like the reaction shown by a female in heat but not highly 
receptive Tlie aiching of tlic back was sluggishly performed, and 
the sexual cioiich was not held after the aggiessive male dismounted 

The * ‘feminine^’ male responded to mounting by a no the i male 
with the adoption of the female copulatory position in a total of 
nine instances within the space of one houi. Several of the atypical 


♦Received in the Editorial Office on February 21, 1938 

The main investigation duiing wliicli the behavior hcicin reported was 
observed was begun in the Laboratory of Phj siological Psychology at Hai- 
vard University under die direction of Dr K S Lasliley The caily part 
of the study was supported by a grant from the Committee for Research 
on Problems of Sex, National Rcaearcli Council 

329 



330 


JOURNAL Ol' Ol NiniC PSYCIlOl OGY 


icsponses wcie noted by two in dependent obsciveis called in from 
other lalioiatoilcb^ 

"Wlien ii sexually icccptivc female was tin own into the cage with 
tlie “feminine” male, the latter inoiintcd and copulated with the 
female in noimal fashion without delay. Upon one occasion the 
cage contained a rcceptwe female, the “feminine^' male, and a second 
male. Several times the second male mounted the ‘^feminine” male, 
who adopted the chiaractci ij>tic feminine postuic, and tlieii, ns i.oon as 
released by the othci male, mounted and copulated noimally with 
the female, 

A vaginal smeai taken fiom *i female plugged by the “feminine” 
male revealed the piesence of spcim, indicating that the male 
possessed noimal testes, 

Masculine Response in iiif Female 

Assumption of the masculine copnlatory pattern bv the female is 
not unconinion in some animals Maishall (1922) has described 
the rcveisal of paiiing positions in the Gieat Crested Giebe. Hux- 
ley also reports this phenomenon, C R Mooic (1919), as well 
as Hemmingscn (1933), refuis to the coimnuri acciiiicncc of mas- 
culine bchavioi in female cattle 

In spite of Mooie’fc statement to the effect that masculine 
copulatory behnvioi has nevci been observed m connection with 
female rats in Ins colony, theie aie scatteied ref ci cnees to such 
behavior in the literatuic, Hemmingsen (1933) observed two 
normnl and three spayed female rats which mounted and jiialpatcd 
othci females ui heat In a personal commiinicntion fiom Dr C. P. 
Stone we have learned that he has observed masculine behavioi in 
the normal females of his colony, but that in lus experience these 
responses aic extiemely larc. 

Long and Evans (1922) mention that “the female lat, unlike 
other mammals, only laiely attempts to play the pait of the male 
in riding other females” (p. 71). 

We have found in the hteiatuie no mention of fetnale tots mou?it- 
tng and palpating inales 

In no instance do the repoits in the literature dcsciibc a normal 
female rat as duplicating the entire male sev pattern. Plow ever, 
all of the elements except the post-copulatory backward lunge, the 
cleaning of the genital legion, and the ejaculatoiy pattern have 
been described. 
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Seven sexually Inexpcnenccd female rats in oui colony, have been 
ohseivet! to duplicate most of the elements in the masculine copuln- 
tory pattern These animals weie a pait of the colony of 200 females 
mamtainccl foi use in copulation tests with expeiimental males 
TJic expel imcntal room in which the colony has lived £10111 the 
time of weaning is a room which is daikencd all day and in winch 
the lights bum each night fiom seven P.M until seven o’clock the 
following moining. The lesult of tins reversal of the normal light- 
dark rliythm is that the females come mto heat in the day, rather 
than at night This m.ikcs possible the conduction of copulation tct>ts 
during the day (Beach, 1938) 

In the seven females to he dcsciibcdi as well as iq all females in 
the colony, a stenlizing opciation was peifouncd before any contact 
with a male was peimitted. The uppci tip of each uterine Jioni 
was ligated at a point adjacent to tlic fallopian tube Noinnal sex 
cycles occuiied in the females despite the uteiine ligation and tlic 
twcWe-hovn shdt in the heat ihythm The animals continued to 
come into heat at leguhii intervals, and accompany mg changes in 
the vaginal mucosa followed the usual cycle 

The piocedurc followed in selecting receptive animals to be used 
in the copulatory test will be described hi lefly because of its bearing 
upon the atypical bcluivior to be described 

Females most likely to be sexually receptive were chosen from the 
general colony on the basis of the appeal ance of tlie genital legton 
(Long and Evans, 1922). The «animals thus selected wcic thrown 
one at a time into a cage with an ^‘indicatoi” male Indicatoi males, 
were non-cxpei imcntal animals especially chosen for then sexual 
aggiessiveness If the female icactcd to tlic male’s advances with a 
prompt assumption of the copulatoiy ciouch, and permitted copula- 
tion With no sliow of preliminaiy resistance, she Wtis set aside to be 
used in copulation tests with expeiiment.al animals 

Eveiy one of the seven females displaying masculine behavior was 
found, upon tests with the indicator males, to exhibit unmistakable 
signs of extreme leceptivity All such animals ciouchcd immediately 
at the male’s appioach eUid received the male without any resistance. 

In four of the seven cases to be dcsciibed the indicator male was 
allowed only one mounting with the femcale Records of the re- 
maining thice eases do not reveal the exact number of contacts with 
the indicator male but it is certain that thiee copulations repre- 
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seated the maximum amount of cxpciicnce allowed these cases. 
It is impoitant to note that one copulation (in the case of four 
females) and three copulations (three females) represents the total 
amount of sexual experience allowed these animals. 

Since the atypical behavior in the ease of all seven females was 
nearly identicsil it may best be dcsciibcd with an excerpt fiom our 
daily reports; 

October 18, 1937 

Male No 156 Female No 92 

10 05 AM Female dropped into obscivntion cage containing 
male 

lull Am Male investigates female, stuffing at tlie vaginal 
icgioii, biting 'Nvcnkly at the neck 
10 15 Am Male continues to investigate female, shoving her 
about the cage, Both aniiiiafs display all signs of 
intense s-cximl excitement but the male never actii' 
ally mounts and palpates the female, 

10 16 A.M Feinale whirls about, approaches the male from 
the rear and mounts and palpates actively. The 
forepnwg of the female clasp and palpate the male 
m the doiso-lntei al region and the female’s pelvic 
region is moved in and out with the piston -I ike 
action chai acteristic of the copulating male After 
this buef display of masculine activity the female 
disiiiauiiCSj without the typical niiiscnfinc lunge, and 
does not clean the genital icgion 
10 17 Am Female responds to male’s investigntoiy activity by 
douching, aiching the back, and vibiatmg the cars 
rapidly 

111 the test desenbed above, this pai ticulni female mounted and 
palpated the male a total of seven times during the 15-minute 
obseivation period Otheis of the seven females displayed such 
activity from three to eleven times within a single test In no 
instance lias the abnormal behtavior described been observed in the 
sexually expeuenced feinale It seems to have been associated ex- 
clusively with the initinl sexual contact. 

We weie so iinfmtunale as to lose tluce of the seven cases de- 
scribed above in the course of moving oui experimental colony to a 
new laboiatory The lemainmg four eases, however, aic still in our 
colony and arc used fiequently in copulation tests with experimental 
males 
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In an attempt tu accumulate additional evidence in support oi our 
belief that these females die possessed of normal ovarian functions, 
we have conducted macioscopLc examuiations of the uteri and ovaiies 
in the four eases still in oiii colony.^ 

The animals were ctheiized and the ovaries and uterus were 
examined thiough a longitudin«il incision in the ventral wall In 
sevcial instances the ovary proved to be encapsulated, and the sui- 
rounding merabiane ni some cases was somewhat distended with 
fluid This condition prevailed in both ovaries m two cases. In 
the lemaining two animals, one ovaiy was encapsulated as described 
above and the otliei normal, 

Hemmingscn (1933) dcsciihes ovarian conditions, similar to those 
observed in oui ammals, following hystoiectomy of females in his 
colony Long and Evans (1922) report that in the iioiiiuil female 
the peri-ovaiial membiane is frequently distended by fluid secreted 
during ovulation 

WJien the siiiiounding niembiaiics weie ruptuied to permit inspec- 
tioxr of the ovaiy it was found in all cases that the ovaiian tissue 
appeared to be norinaU Coipoia lutea were fiequcntly distin- 
guishable In one case a single ovary bore a small cyst. 

Summary and Conclusions 

One noimal male has been observed to display the typical feminine 
copulatory response to the sexual advances of a more aggressive 
male This *'feniinine'* male has displayed noi mnl masculine copula- 
toiy activity when placed with a female in lieat 

Seven sexually inexperienced females sterilized by ligation of the 
uterus have been observed to respond to the non-copulating male 
with tlie adoption of the masculine sex pattern These females, after 
reacting to tlie male’s invest igatoiy activity with all signs of cxtieme 
sexual receptivity, mounted and palpated the male only to return 
immediately to the feminine behavior pattern when the male assumed 
a sexually aggiessive attitude This atypical bchavioi has been 
obseived only in viigin females Four of the oiigmal seven cases 
have been used in copulation tests foi four months subsequent to 
the initial experience In which they displayed masculine activits^, but 
in no instance have these subsequent tests icvnaled any repetition 
of the abnormal bchavioi rccoided in the first test 

^Wc wish to express our giatitude to Di E B Astwood who conducted 
the examiiiJitions of these animals 
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Tlic foregoing icsults might be taken to indicate that the specificity 
of the mating pattcitis for the two sexes, although probably inherited, 
IS not rigidly dictated by the innately organized substratum Al- 
though there may be a strong prefeicncc foi the normal copulatory 
response it is obvious that in a few individuals at least, there exists 
the innate oiganizatioii essential to the mediation of the mating 
pattern of either sex, Tlic picscncc or absence of sucli duplicate 
annngcmcjit within all individuals is a matter foi speculation, It 
IS obvious, however, that the mating behavior to be displayed by a 
member of cither sex may be m pa it or (m the cases reported), en- 
tirely predctci mined by the hehavioi of the paitner. 
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In picvioiis e\peiimeiit (2) tlic wiuer ohbiint^d significant 
negative coiiclatiuiis between a measme of emotional defecation and 
vaiioiis tests of sexual bchavioi and of learning pcifcunancc 'Tluit 
IS, lats which weic the least emotional (timid) as measured by 
then amount of defecation in a novel situation weic the most 
potent sexually and learned a maze more lapidl}^ than lats which 
defecated a gieat <ieal in the emotional test Since only one test of 
emotional beliavioi was included in the previous study it appeared 
desiiable to detcimine whethci oi not clilicrcnt mcasincs of emo- 
tionality would Intel corr el ate, and if such measiiies would show 
tlie same i elation to sexual behavior as previously lepoitcd The 
piescnt expeiimciit lepoits the intercorrelatioiis among foiii tests of 
cmotionaJ heliavioi, two scoics of copulatory activity, and one iiieiib- 
uie of cxpLoiation These data weie obtained in connection witli a 
study upon the t elation of the weights of the eiidociine glands to 
bchavioi a I mcasuies (3) 

A Animals, Housing, and Dipt 

A gioup of 91 male albino rats was used in tiu'i study The nic.in 
age of the animals at the beginning of the expeiimcnt was J31 clays 
(range 126 Co 134 days) The rata wne bruised in mesh wire 
cages mcasuitng 13j/a by 12 by 12V^ inches (hve animals pei cage) 
and weic initiiitaincd on a diet of dug chow supplemented weekly 
with frcbh meat and lettuce Food and water were alvvaj^s picsent 
m the animals’ living cages, 

•^Accepted for pulilicndori i>y K S Lnshlcy tif the liditoiittl liuaril, and 
leceivcd in the Editoiial Office on Feluiiaiy 26, 1938 
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B Desciupiton of Tests 
1 Tests of Emotional Behnvioi . 

a Test 1 E?ner^enc€ ffOfti liviri// caffe The living cages 
were made of mesh wiie of tile dimeiisioiib picviously given In 
the ccntei of the top of the cage was an open nig 7 hy 5 inches This 
opening was not closed by a door but escape was pi evented by 
pushing the cage between suppoiting shelves Foi the present test, the 
cage was pulled out from the shelves far cnougli to allow the 
rats free egiess fioni the cage. Bv climbing up the wire sides of 
the cage, the rats could escape thiough the opening in the top A stop 
watch was started when the cage was pulled out and the tune 
recoicled when a lat came out on top of the cage As an animal 
emcigcd he was picked up and placed in anothei cage until all of 
the animals of a given cage had thus emerged, or until the test was 
discontmued in the event that some rats failed to come out. The 
test continued fot 20 minutes and if an animal had not come out 
of the cage during this period he was given the maximum score of 
20 nuiiutes. The test was icpcated 8 times, with an uiteival of 
7 days between each test The measure coi related consisted of the 
total time required to cmcigc from the cage foi the 8 sub tests, a 
high time score being assumed to indicate a relatively high degree 
of emotionality, 

b Test 2 Emeiffence ftorn stove pipe. This test was given 
in the apparatus described by Stone (6) The rats weie placed m 
a small staiting box and allowed to enter a daik U-shaped tunnel 
made of 4'inch stove pipe The total length of the tunnel was 
72 inches The rats were taken finm then living cages (which 
alwaj^s contained food and water) and immediately tested in the 
stove pipCi To piovide some motivation for leaving the stove pipe 
and entciing the open reward box (which measured 18 x 7 by 6 
Indies) scvcial more oi less piefeired foods (fiesli meat, sugar, 
and a moist mash made fiom the stock diet) wcie placed in the 
rewaid compaitmcnt. Upon the fiist trial, the animals were allowed 
10 mi [lutes to complete their run If they had not eiiteicd tiic icuaid 
compartment within this time they were lemoved fioin the apparatus 
(by separating the stove pipe sections) and placed by hand in the 
reward box where they were permitted to eat. Upon all latci tuals 
the rats were thus removed from the stove pipe if they had not 
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completed their run in five minutes* A toUl of 10 trials, one 
pei day, was given, and the scoie consists of the time (foi 10 
tiials) required by the animal to go from the staiting box to the 
reward box Cases of failure to enter the reward box within the 
time limit were lecordcd as five inmiitcb A high time scoic is 
again assumed to indicate a i datively high degree of emotionality 
c, ’Test 3 JVate/ -zvadtfj// defecation The rats were placed 
m a bottomless sheet metal box 12 by 10 by 13 indies high which 
was placed in a pan containing lj4 inches of watei. The top 
of the box was a sheet metal sliding door Tlie rat was thus wad- 
ing in water in a dnik box with no means of escape. The number 
of fecal boluses excietcd dm mg a 3-miiiutc test pciiod was lecoidcd. 
Six tests weie given with an inteival of one week between tests^ 
and then 10 more tests were given dall 3 ^ The scoic is the total 
numbci of boluses excreted in the 16 sub tests 

d Test 4 Open field defecation The lats wcic placed 
individiuilly in a circular open field 90 inches in dicinictcr and 30 
inches high, and the number of fecal boluses excreted in a 3-nimute 
test period was iccoided The test was repeated four times with 
an inteival of foui days between tests The score is the total num- 
bci of boluses excieted in the foui subtests This test is similar 
to that used by Hall (4) in studying emotionality in the nit 

2 Tests of Se\iial Behavioi Since And ei son (2) has shown 
that tile copulation test con elates significantly with other tests of 
sexual drive, sex measuics of the picscnt study wcic lestiictcd to 
copiilatoiy activity To insiiie the male lats adequate op poit unity 
foi sexual experience before the time of the tests, males and females 
weie caged togethei, new females being substituted for tlinse wliicli 
became impregnated At 124 days of age the males were sex 
segregated, 13 days latci a pieliminaiy sex test was given Only 
two copulations were peimitted duiing this preliinmaiy test. The 
purpose of the test was to dctciminc the number of rats failing to 
copulate, and, since 54 pei cent of the rats failed to show sexual 
aclivitv, the non-copulating lats were given a sciics of 15 oppor- 
tunities to copulate extending ovei a period of one month As soon 
as a rat copulated on one of these pichminarv tests, he wns no 
longer tested The preliminary tests had the desired effect of 
reducing the number of non-copulating rats, although 30 pei cent 
of the laCs faded to copulate at any tune duiiug the preliminary 
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tests- At 165 days ol age the regulai senes of copulation tests was 
begun 1^01 these tests the arimials weic fiist activated iii tlieir 
living cages by being allowed one copulation with a female m 
oestiiim^ Fifteen minutes later a female in oestrum was again 
placed With the male and the I.S-minute test pciiocl was started 
iinmcdiately Six such 15-niiiiutc tests were given with an interval 
of one week between successive tests Two scoies weic lecoided 
/?. Tesi 5 Copulation Tire total number of copulations 

pciforined duiing the 6 subtescs constitute this score 

b* Test 6> V affinal pluffs The score is the total number 
of vaginal plugs delivered during the six copulation subtests of Test 5, 

3 Test of lL\plofatoi y /Jc/ivify Since the exploratory activity 
exhibited by a lat m an open field correlates significantly with other 
ineasuics of exploration (2) only this test was used in tlie piescnt 
study The mcasme coiisistb of the activity exhibited in the open 
field situation and was obtained simultaneously witli tlic open field 
defecation scoie To facilitate scoring, the flooi of the field was 
divided by chalk lines into 9-inch squares 

a Test 7 Open field e>,ploration 'Fhe scoic con elated 
IS the tutal amount of exploratory activity as iiicasured by the 
number of 9-incli squares tiaveised in the + subtests of the open 
field defecation test 4. 

4 Oidet of Givinff Tests The test schedule is picscntecl in 
Table 1. 

C. Results 

1, I^^ean Scoies and Aiectsmes of V/niabthly, 

a-, Tests of emotional behavior Tables 2 to 5 present the 
means and langes by subtests of the foui tests of emotional be- 
havior, All four of the measuies show adaptation as the tests are 
repeated, that is, there is a tendency for the mean scores to decrease 
with successive suhtests The adaptation is most maiked and most 
regular with the open field defecation test Adaptution to the test 
situations is also shown in the inciease in the percentage of lats not 
defecating in the open field and watei -wading tests, and in the 
decrease in the percentage of rat«? failing to cmcigc m tlic stove 

^Prompt and wiKitig copiilfltion with two indicnlur males was vised as the 
criterion of a receptive female 
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TABLE 2 

Mean Scores and Measurps or VARiAninrY roR thi EMergfncf jrom thf 
Living Cage Ti?sr 


All scores are in terms of minutes required for tlic rat to emerge Maximum 
time allowed for each subtest is twenty minutes {N = 91) 



1 

2 

3 

SiihtQsts 
+ 5 

6 

7 

8 

Total 
scot c 


Mean minutes 
to emerge 

12,9 

13 1 

12 3 

11 0 

11 2 

10 8 

9 5 

104 

91 3 

S3 6 

Range in 
minutes 

5 to 
20 0 

3 to 
20 0 

3 to 
20.0 

2 tn 
20 0 

2 to 
20 0 

2 to 
20 0 

1 to 
20 0 

2 to 

20 0 

7 1 to 
160 0 


% rats not 
emerguig 

51 

55 

+7 

+3 

+2 

41 

32 

38 

14 



TABLE 3 

Mean Scores and Measurhs oi VARiATinirv for tiic EM^RORNcn frovi the 

Siovc Pi PL TtST 

All scores are in terms of minutes required for the rat to leave tlie stove- 
pipe and enter the rcwaid box, Maximum time limit pei subtest is five 

minutes- (A^=9l) 

Subtests Total 

1 23 + 5 678 9 10 score 


Mean min- 
utes to 


emerge 

2.5 

23 

27 

2 + 

2,0 

1.9 

1 9 

21 

20 

2 1 

21 8 

Range in 
minutes 

3 to 

5 0* 

2 to 

5 0 

2 to 2 to 
50 SO 

1 to 

5 0 

1 to 

5 0 

1 to 

5 0 

1 to 

S 0 

1 to 

5 0 

1 to 2 4 to 

5 0 50 0 

% rats 
not 

emerg- 

ing 

36 

34 

42 

35 

31 

2+ 

23 

26 

29 

30 

8 


•Ten minutes were actually allowed on tlie first snblest, but for uni- 
fonnity in scoring, the scores upon the first trial have been computed upon 
the hams of a 5-minute tune limit 

pipe and living cage tests. Of the foui emotional behavior tests, 
the water-wading test is the best fiom the standpoint of the dis- 
tribution of scores No lat failed to defecate on at least one of the 
subtests in tins test and the maximum pci cent of rats not defecating 
on a particular subtest was but 13 per cent These icsults are in 
contrast with the open field defecation test in -which as many as 
48 pei cent of the rats failed to defecate on one of the sub tests and 
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TABLE 5 

Mean Scores and Measures of Variariiity for the Open Field 
D firECATioN Test 

All scores arc in terms of the numbci of fecal Lolusea excreted Each 
siibtest IS three mini) tea in length (A^ =91) 




1 

Subtests 

2 3 

+ 

Total 
SCO 1 e 

Mean number of fecal 

boluses 

4 3 

3 7 

27 

2 5 

13 2 

Range in No of fecal 

boluses 

0-13 

O-IO 

0 9 

0-9 

0-31 

% rata not defecating 


21 

11 

47 

4S 

16 


I?/) of the distribution 9 3 


16 per cent of the animals did nut defecate in the Lotnl test The 
two escape tests also show large percentages of animals not cnieiging 
on certain of the sub tests and a i datively laige number never 
emerging upon any subtest. 

The animals of the present group appeal tu be somewhat more 
emotional than othei groups of lats with which the writer has 
worked In no ease aie the groups stiictly comparable as to age or 
previous expenence, hence the following compaiisons ate not con- 
clusive, A gioup of 51 animals previously icpoitcd (2) averaged 
2*8 fecal boluses upon the fiist subtest of an open field test (which 
liacl been preceded by tests upon a J3ashicll maze and a veitical 
cxploiatoiy maze). The picsent gioup averaged 4 3 boluses upon 
the first subtest and did not meet the level of the previous gioup 
until the tliircl subtest (mean 2.7 boluses) A second gioup of 
54 male lats (1) avciaged 2 4 fecal bolniiscs upon tlic hist subtcsl 
of an open field test. This same group was also given a water- 
wading defecation test and averaged 3 2 boluses upon the fiist 
siibtcst, a figure which is below the avciage of the present gioup for 
any of the 16 subtests given in the water-wading defecation test 

Tests of sexual hehavtoi » The mean, scoies and ranges for 
the sexual behavior obtained from the sciics of six subtests aic 
presented in Table 6 Theic is a gradtinl increase in the frequency of 
copulations and numbei of plugs delivered up to about the fourth 
subtest and then a lelalivcly stable level is i cached. There is also a 
decrease in the numbei of rats failing to copulate oi to deliver plugs 
with successive tests 'Die present gioup sliows a lower mean copula- 
tory fiequcncy and a higher peicentage of non-copiilating rats than 
a group of 51 males previously reported (2). The males of the 
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TABLE 6 

Mean Scorfs and Measures of Variadility for the Tests of Sexual 

Behavior 

All scores fire in terms of tlie number of copulations occurring or the 
number of plugs delivered Each subtest is IS minutes in length (A^=91). 



Mean 

Range 




% not 


No of 

in No 

% rata not Mean No 

Range in 

dcliv- 

Subtest 

copulations 

copidntions copulating 

of plugs 

No plugs erme plugs 

1 

5 7 

0-16 

26 

.62 

0-2 

53 

2 

C 6 

0-16 

23 

76 

0-3 

45 

3 

66 

0-18 

22 

75 

0-2 

46 

4 

7,5 

0-17 

21 

92 

0-2 

38 

5 

7,5 

0-21 

21 

81 

0-2 

41 

6 

74 

0-16 

18 

80 

0-2 

42 

Total 







score 

41 2 

0-8 1 

16 

4 69 

0-13 

29 


24,6 







earlier stiirly averaged 4iom 10 3 to 12.6 copiilattons pci IS-mmute 
test foi a sciics of four subtests and fiom 8 7 to 9 6 copulations 
upon a later sciies of three subtests, while the animals of the present 
study avciagc fiom 5 7 to 7 4 copulations per IS-minutc test. The 
groups are not entirely compaiable as to age and previous expeiiencc. 
In spite of the reduced niimbci of copulations, the present group 
dclivciecl as many vaginal plugs as did the cailicr group In the 
previous study, an average of 73 to 90 plugs weie delivered per 
test for the first sciies of tests and .51 to 88 for the second .scries, 
v^hile the present gioup aveiaged from 62 to .92 plugs per 15-ininute 
test IVIany rats of the picscnt group consistently delivered plugs 
after only 3 to 4 copulations A i eduction in the frequency of copula- 
tions IS thus not nccessaiily accompanied by a icductioii m the 
number of vaginal plugs delivered, although coi relations of 65 to 
79 have been icpoited between the frequency of copulations and 
the luimhcT of plugs deliveicd (2, 7, and the present study, Table 9). 

c T/ie exploiaiton test. The mean scores and ranges for the 
measures of open field exploiatory activity are presented in Table 
7. The amount of activity exhibited shows a giadual and con- 
sistent dccicase as the test is repeated. The present group did 
not sliow as nuich activity as a group previously reported (2) which 
averaged 94 squares on the first subtest and 84 on the fourth 
subtest 
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TABLE 7 

Muan Scores and Measurts oi Variaiiiiity tor ikf Open Firld Rvplora- 

TORY Test 


All scores are m terms of the number of 9-inch squat c*? traiivcised dining 
the test perjod Racli siibtest is three minutes jn length {N=91) 



1 

Subtesta 

2 3 

4 

Totnl 

score 

^^di8 

Mean 

Range 

64 9 
2-llS 

59 2 
0-130 

52 8 
0-126 

46 1 
0-129 

223 0 
22-452 

88 4 


TABLE 8 

EfcLtADirirk CorrnciEMTs OnTAiKEn ii\ Corrfi.atinc tiie Scores Made upon 
thf Odd NuMBERm Subtpsts with Those Made upon 
THE Eyen Numeered Sudtests {N = 91) 


Odd- 

Number • even Spearman- 

of Bubtest Brown 

Test subrests Score in terms of r r 


1 

Emergence from living cage 

8 

Seconds to emerge 

911 

953 

2 

Emergence from stove pipe 

10 

Seconds to emerge 

883 

938 

3 

Water-wadi ng defecation 

16 

No of boluses 

752 

.859 

4 

Open field defecation 

4 

No of boluses^ 

732 

845 

5 

Copulations 

6 

No of copulations 

919 

958 

6 

Vaginal plugs 

6 

Number of plugs 

,912 

954 

7 

Open field exploration 

4 

S<[uarcs tinvcrscd 

754 

859 


TABLE 9 

INTERCORRPLATIONS AMONG EWOTIONAl, SEXUAL 

{N ^ 91) 

AND 

EXPI ORATORY 

Tests 

Test 

Name of test 

2 

3 

4 

5 

6 

7 

I 

Emergence fiom living cage 

401 

264 

485 

^Sll 

— 578 

— 035 

2 

Emergence from Btove pipe 


296 

429 

— 420 

— A27 

— 167 

3 

Water-wadmg defecation 



532 

— 342 

— 359 

— 041 

4 

Open field defecation 




— 420 

— 516 

— 022 

5 

Copulations 





786 

— 127 

6 

Vaginal plugs 






— 104 

7 

Open field exploration 








Standard eriora of the above coi relations 
r 00 10 ^0 30 40 50 60 70 80 90 

SE 105 ,i0+ 101 095 088 079 067 .054 038 020 


2. Reliability, Reliability coefficients were obtained bj' coi relat- 
ing the sum of the scores made upon the odd subtests witli the 
sum of the scoies made on the even subtests As Xablc 8 shows, the 
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collected coefficients ifingc fiom 85 to 96 and aie ^vell ^vltlllll 
tile range ot icliabilitics reported for similar tests (2, 4, 5, 7), 

3 Inte? con rlaf tons Table 9 presents tbc intci con elation ob- 

tained among the tests of einotLonal, sexual, and cxplnratoiy behavior. 

<7 hite) con elaltoiis between tltffeieni nieaswes of emotional 
behavioi TJic four measuies of emotional behavioi (Tests 1 to 4) 
Viclcl iiiteicoiiclations langing fiom 26 to .53 All but the one 
con elation of 26 aic statistically significant Thus animals whicii 
take a long time to emcige fiom then living cage also taiiy a long 
time in the stove pipe and defecate moie in the open field or wJien 
placed in a pan of wading-deep watci. The open field defecation 
test yields the highest coiiclations with all of the othci emotional 
tests 

b Conelations of lUc se>.ual tests lutth emotional behavioi* 
The ficqucncy of copulations coirclatcs fiom — ,34 to — 51 with 
the emotional tests, while the vaginal plug correlations with emo- 
tional tests aic consistently slightly higher, ranging from — .36 to 
— 58 All of these corielations aic statistically significant, The 
sign of the coefficients means that r«ats which copulate the most 
frequently and delivci inoie vaginal plugs take less time to emerge 
from the living cage and the stove pipe and defecate less in the open 
field and watci -wading tests than do lats which are not so active 
scxviallv. The highest correlations of the sexual scores are with 
the emcigcnce fiom the living cage test It is possible that the 
two coiielations involved heie aie somewhat spuriously high due to 
an artifact of the testing schedule The escape test was given 
cluiing the same peiiod as the preliminarv sex tests (sec sclicdulc, 
Table 1). Since the technique of testing the sexual diivc involved 
ciiawing tlic living cage forward on its shelf to intioducc a female 
It IS passible that the more active males became so conditioned that 
tliey expected a female sex object wlicnevci the cage was so opened 
When the cage was drawn forward for the emergence fiom the 
cage test, thciefore, the muie active (sexually) males may have been 
stimulated to a quickei emcigcnce by a conditioned and mildly 
aioused sex diivc Coi relations of the sexual tests with the other 
emotional iiicasiues do not involve the same possible artifiict because 


‘‘All correlation cocfticicnts reported in thia paper are Pearson product- 
moment correlations calculated from grouped data 
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of the different metliocis of testing and because of the greater tem^ 
poral separation between the einotional and sexual tests. In an 
earlier study (2) the writer reported coi relations of — .40 arid 
— 44 between a measure of emotional defecation and two senes of 
copulation tests, and a coiiclation of — 50 between the defecation 
test and a vajiinal plug score Correlations of — ^ 22 to — 42 were 
<ilso obtained between the defecation test and four iiidiiect measures 
of the sexual drive (such as the obstruction sex tests). T'he evi- 
dence thus dearly indicates a negative relation between sexual 
and emotional bchavioi which is obtained somewhat legardlcbs of 
the particular tests used 

c, Correlattojis of the exploratory test zvtik measni es of emo- 
tional behavior. There is no significant relation between the amount 
of exploratory activity exliibited in the open field and the emotional 
tests, the correlations ranging from — 02 to — 17. This lesult is 
in agreement with that of an earlier study (2) m which no signifi- 
cant relation was found between a measuie of emotional defecation 
and several measures of cxploiatorv behavior. Tlic correlation of 
— ,02 between exploratory activitv and the open field defeca 
tinn test is of special interest since these measures are botli derived 
from the same seiics of experimental tests. The funount of activity 
exhibited in the field constitutes the measure of exploration, wliilc 
the number of fecal boluses excreted in the same field and during 
the same test period constitutes the mcjisuie of emotionality Since 
tile two measures appear to be unrelated, it is possible to study 
simultaneously the effects of various experimental factois upon two 
independent functions 

d Con elations of the explot atoiy test with the tests of sexital 
behavior Anderson (2) rcpoitcd correlations of 32 and 35 be- 
tween a test of open field exploration and two tests of copulatory 
activity, and a con elation of .17 between the exploratory test and 
a vaginal plug score Tlie present study yields correlations of — 13 
and ■ — .10 between the exploratory test and the copulation and 
vaginal plug score. The possible relation between exploiation and 
sexuiil behavior indicated in the earlier study is thus not confirmed 
The open field test of the earlier study was given during the same 
general time pciiod as the copulation tests, although the two tests 
were not given on the same day. It is therefore possible that some 
indirect conditioning occurred which resulted in the exploratory 
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being in part determined hy sexual factors^ and thus the 
correlation miglit have been due to an artifact of the test 

Correlation between the copulation frequency and vaginal 
e The correlation of 79 between these two sexual measures 
than that of .65 reported by Stone^ Tomilim, and Barker 
L those of 68 to .74 reported by Anderson (2)- The 
iroup of animals contained moie non-copiilating lats than 
ps previously studied^ and since rats which do not copulate 
Icliver plugs the slightly higher con elation of the present 
ay be due to this factor. 

D Discussion 

earlier paper (2) the writer leported significant iiitra- 
ir relations among different measures of explore toiy he- 
iiid among diffeicnt measures of sexual diive Different 
the hunger diive and of the thirst drive failed to yield 
It intra-dnve coiielations. In an effort to account for the 
results* It was suggested that tests of drives which were 
y' dependent upon internal conditions of the organism for 
ousal would fail to yield significant in tcicoi relations and 
s of drives which weie primal ily dependent upon external 
1 $ for their rU ousal should show significant intercorrcia- 
In consideiing several implications of this thcoiy, it was 
out that emotional behavior is externally aroused, and 
eiefore, diffeient measures of emotLonal behavior should 
date (the eailici study contained but one test of emotional 
) In the pieseiit stuclj^ foui different tests of emotionality 
ven for the puipose of testing the above hypothesis As 
clenrl)^ shows, the four tests do inteicorreLite, the coircla- 
/olved langing from ,26 to 53 The results of the present 
e thus in agreement with the hypothesis pieviously piesented. 
Lnt cuj icliitions aie obtained between emotional tests which 
inctly diffeient in type and which involve entirely different 
of scoring In the stove pipe test, for example, the score 
rms of the number of seconds required by the animal to 
from a dark tunnel into an open and day-lighted box. In 
1 field defecation test, however, the animal is merely placed 
ield and the number of fecal boluses excreted in. a specified 
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peiiod of time aie counted. Regardless of tins marked difference 
in test and score, the two tests yield a coi relation of .43; that is, 
animals which do not emeige from a dark tunnel within a i datively 
short tune tend to defecate extensively in tlie open field. The tests 
used in the picscnt study have been desciihed as tebts of '^emotional 
behavior/’ hut it is probable that this phrase is ambiguous and that 
tlte behavior involved might be moic adequately described as 
timidity. 

The tests of sexual behavior appear to be as good measures of 
emotaoiiality as do the emotional tests when the size of the correla- 
tions are considcicd, but the correlations arc all negative. That 
IS, animals winch copulate frequently, take a relatively short time 
to eincige fioni their living cage or from the stove pipe and defecate 
little or not at all in the defecation tests Significant negative cor- 
relations arc obtained here between sexual and emotional tests 
which are separated by a tcmpoial interval of over two months j a 
fact which indicates that the traits involved are relatively stable. 
Because of tliis stability of the traits, nnd because of the cnie taken 
to avoid frightening the animals in giving tlie sexual tests, it is 
improbable that the negative relation is due to any temporary or 
chance arousal of fear or a similar emotional state at the time 
the sexual tests wcic given. It is> however, possible that rats which 
are temperamentally ‘"timid” are so easily aioused emotionally by 
any experimental procedures that otKci activities or behavior, not 
necessarily sexual, w^oiild be inhibited Negative correlations might 
then result fiom a somewhat geneial inhibition of activities in 
animals which are highly emotional, On the other hand, a nega- 
tive relation might also result from an inhibition of emotionality 
by the presence of a strong drive, not necessarily sexual. These 
intcrpietations, one stiessing the importance of emotionality, the 
other emphasizing drive, both imply that the negative relation 
between sexual and emotional tests is merely one case of a more 
general relation between drive and emotionality, and is not due 
to any specific relation between the mechanisms involved in sexual 
and emotional behavior. Opposed to these interpretations is the 
fact that the negative coi relations obtained between emotional and 
sexual tests are considerably higher than those obtained between 
emotional tests and measures of other drives such as hunger, thirst, 
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nation"^ (2) A inoic oi less specific i elation between sexual 
otional tests is thus intlicatcd; tiuit is, the sexual tests cor- 
legativcly with emotional tests not simply Lecdiisc they aic 
'3 of a drive, but because tlicy are mcasuies of the sexual 
If, then, thcie is some specific i elation between emotion all tv 
sexual drive, it is impiobable that the obtained coiielations 
adeiiuntcl}' interpreted in teims of an inhibition of emotion 
or an inhibition of dtivc In emotion It would thus 
to be move piofitablc to scatch foi rncchanvsms which are 
lecificnlly involved in detei mining individual diffei cnees upon 
sexual and emotional behavioi latlier than for mcch«atnsms 
lie moic general It is possible, foi example, that the nega- 
ation may »aiisc fioin antagonistic action of diftcrent parts of 
votis system, possibly fiom opposition between the sympa- 
nd paiasympathetic divisions of the autonomic nervous system. 
1 in teip relation would apparently involve the assumption that 
jals differ with legaid to the thiesholds of excitation of these 
At the present time, however, the endocrine glands appear 
L somewhat moie promising leads than docs the nervous 
ErlsewhcTC (3) the wntci has presented some evidence of 
ion between the thyroid and pituitary glands in so fai as then 
i to tests of sexual and emotional behavior is concerned, Al- 
that evidence is decidedly inconclusive by itbclf, it gains 
li because of its agreement with certain endocrinological data 


peitinent data s\ippe»iting tins statement aie snniiiiarizcd in the 
ig table 


Intions 

Number of 

Range of 

Median 




weerk 

coi [ elations 

coi 1 clntmiis 

correlation 

Soul ce 


inl and 

L tests 
lal and 


8 

— 3+ 

in —58 

— 42 

Present 

atnily 


atory tests 

+ 

— 02 

to —17 

— 04 

Present 

study 


lal and 

1 tests 
lal and 


7 

— 20 

to — 50 

— 40 

Earlier 

study 

(2) 

ratory tests 

7 

+ 17 

tn — 33 

— €2 

R-arlier 

study 

(2) 

lal and 









teats 
lal and 


10 

4“ 26 

to —31 

— 02 

Earlier 

study 

(2) 

‘r tests 


14 

+ 17 

to — 28 

— 2+ 

Earlier 

study 

(2) 
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It may Llieicfnie be that the ncji^ativc i elation between sexual and 
emotional bchavioi aiises fiom tnteiaction otf the tliyioui, sexual, and 
pituitary glands, or from some interaction bet ween the thyiotropic 
and gonadal stimulating hormones of the pituitary gland and the 
ultimate effects of these hoiinones upon emotionality and the sexual 
drive Fuithei expciimcnts upon the iclations of tlic cndociinc 
glands to emotional and sexual behavior arc in progress. 

1 Evaiuaiwii of the Diffetenl Methods of Measming Emotion- 
alitx The open field defecation test yields tlic highest coi iclations 
with all of the othci emotional tests and from this standpoint is 
probably to be piefeued to the othei tests, it also has an advantage 
in that a measure of cxploiation is readily obtained at the same time, 
and thus the effects of vaiious factors vipon two distinct and relatively 
independent functions may be studied simultaneously Unfortunately, 
the open field defecation test is subject to a seiious disadvantage 
in that, with some groups of animals, adaptation to the situation 
IS so rapid that a large peiceiitagc of the animals do not defecate 
at all after the test hai* been repeated once or twice, For studies 
of individual differences, some animals may thus be inadequately 
differentiated. Although the water-wading defecation test does not 
correlate as highly with the other emotional tests as does the open 
field defecation test, it is more suitable for some pui poses. Rela- 
tively few rats fail to defecate and the distnbution curve is therefore 
more nearly noimal Since adaptation is less lapid the test may 
be successfully repeated many tunes Both of the defecation tests 
arc subject to n iurthei difficulty iii that occasionally results might 
be interpreted ns indicating a change in emotionality due to the 
experimental conditions, whcieas they might actually be due to the 
effects of those conditions upon the mechanism of defecation without 
regal d to the emotioiuil aspect 

The emergence from the stove pipe and fiom the living cage tests 
avoid this lattci difficultjf and coi relate with other emotional tests 
as well as does the watei-wading test Regardless of this, however, 
the writer does not consider either of the emergence tests as valuable 
as the defecation tests for general usage They arc scored in terms 
of time and it is necessary to set a time limit for the test When 
this IS done, relatively large numbers of the animals fail to complete 
the test. Those failing to complete their trial within the specified 
time period in the stove pipe test must be removed from the apparatus 
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by scpaiating tbc stove pipe sections Regardless of liow carefully 
tiis may be done, the animal is almost certain to be excited by the 
process and thus some emotional conditioning may take place whicli 
will influence the subsequent scores Rats which voluntarily enter 
the icwaid box. howevci. aic meiely picked up from this box, thus 
all of the animals given the test cannot be subjected to precisely the 
same handling If the arbitrary time limit per trial is inci eased oo 
that moie animals voluntaiily complete tlieir lun, the distribution 
becomes more markedly skewed and, in studies involving the com- 
paiison of groups, a vciy few lats taking a long time to emerge may 
have too much effect upon the mean scoie of the gioup. Because 
of the opeiation of unknown oi iincontrollecl factors, tlie scores of 
animals m either of the emcigcncc tests appear to be subject to more 
fluctuations than occiii with eithei of the defecation tests In gen- 
cial, then, it appears that the defecation tests can be somewhat more 
adequately controlled than the emcigcncc tests, and that theiefore 
the effects of vaiious factois upon emotionality can be most icadily 
established means of the defecation tests. If, howevei, the factors 
being studied may possibly have some effect upon the mechanism 
of defecation mdcpcndcntlv of emotionality, the results may well be 
checked bj’’ means of the eineigcnce tests 

E Summary 

1. A group of 91 male albino rats was given foiu tests of emo- 
tional behavioi, two of sc:xijal behavior, and one of evploiatoiy 
activity 

2 1 he foui different tests of emotional behavior yield inter- 
conclations which langc fiom +.26 to +,53- These results are 
considered in i elation to a theory picvioiisly presented, and the 
different inetliods of testing emotionality in the rat arc evaluated 

3 The emotional tests all 5nclcl significant negative coriclations 
with sexual tests, the correlations ranging from — 3+ to — ,58 
Several possible mtcipictations of this relation aie suggested 

4 The test of exploration docs not correlate with either the 
emotional or sexual tests 
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COMPARISON OF THE WOODWORTH-CADY PER- 
SONAL DATA SHEET AND BAKER’S TELLING 
WHAT I DO TEST* 

School of hducoiion, Ne^iv Ymk University 


S Jean "Wolf 


A. 

A compaiative study (10) was made of two gioups of girls of 
relatively equal intelligence but ciilfciing mnikcdly in academic 
achievement The two gioups, 50 in each, were equated as to. 
(^) nunnal intelligence, (h) normal health, (c) Italian nationality, 
(d) American nativity, (c) icsidencc in a typical Italian section of 
New Yoik City, (/) school grade, 6A or 67? (^) age, 11 to 12 years 

The two groups clifEeied mnikedly in academic achievement, 
namely, one group succeeded and the other failed in the standard 
school subjects as measured by the Meii opohtati Achtevetneni Xesis. 

The gioups weic compared pnmaiilv as to whether they mani- 
fested measiiiable diffciences in such phases of personality as a 
representative set of selected pcisonality tests purpoit to measure 

The Woodwoith-Cady Peisonal T>ata (12) and the Baker's 
Telling What I Do Tesij Advanced (1), were two of the pcisonality 
measuics used in this stud 5 \ The Woodworth-Cady Personality 
Data Sheet is a revision by Vernon M Cady (3) of tlie AVoodworth 
Petsonal Data Sheet (11) The lattei is a test of psychoncuiotic 
tendencies oi of neuiotic maladjustments in adults. 

The Cady revision is an adaptation of this test foi child len. It 
was originally adapted by Cady for the purpose of mcasuiing psycho- 
neurotic maladjustment in boys It is, in fact, a fiirtliei modification 
of the expui gated and revised foim by Mathews (7). Cady made 
a number of additional changes based upon the extent to whicli 
individual items differentiated children latcd by other criteria as 
supeiior or infeiioi in emotional stability (9) This form consisi-b 
of 60 questions. 

^Received in the Editorial OITlce on February 25, 1938 
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Cfidy arranged this test ui tvva forms in order to determine reli- 
ability Both foims appeal m two columns on the same sheet In 
one form the questions aie stated directly. In the second form 
the idea of each question is repeated in negative form The first 
foim was used in this stud5^ 

The score consists of the number of items answcicd in the direc- 
tion of maladjustment There is no time hmit. It requires about 
30 minutes 

The publishers of the test (Stoeltmg) do not issue a manual of 
directions or a key to answers. The test, however, appears in some- 
what modified foini in Genetic Study of Genius (9) together with 
directions Each question appears answeied in the diiection of 
norma! adjustment. The same questions included in the Mathews 
revision of the Woodworth Peisonal Dnta Sheet and leprinted with 
noims, by Hollingwoi th (5), aie anweicd m the diicction of raal- 
acljiistmcnt. These sources were used for scoring the Woodworth- 
Cady questionnaue in this investigation 

The Teiltiiff JFhat I Do Test obtains statements from children 
concerning their attitudes towards a variety of situations which 
children commonly cxpeiicncc The test consists of 80 such common- 
place situations Thiee alternative ways of icacting to each situa- 
tion are given, one that is ideal, one tliat is neutral, and one tliat 
is relatively undcsiiahlc. The subject is asked to indicate which 
one of these reactions he would select, The three questions in each 
situation arc airanged in mixed order so that the fiist answer would 
not always be the ideal one Behavior on this test is measured 
by behavior tendencies It is a test of social, ethical, and moial 
standaids of behavior (2, 8). Incidents of daily life fuinish tlic 
naateiial The advanced form for Grades 7 and 9 wns used in 
this study, 

In Tables I and 2 respectively aie indicated the statistical find- 
ings on the Woodworth-Cady Peisonal D/ita Sheet and the Telling 
What 1 Do Test, in relation to the success and failure groups in 
this study, 

A study of the values in the above tables indicates tliat the Wood- 
worth- Cady test difterentiatcd the success and failure giovips con- 
clusively and that the Telling JVhat I Do Test diffcientiatcd the 
two groups to the extent of theie being a strong possibility of a true 
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TABLE t 

STATisncAi, Valufs of Scores on WoonwoRTSi-C \uy Piksonai Data Shekt 



Success C 

Failure G 

Range 

2-29 

8-32 

Me*sn 

15 9+di 55 

20 28H",S2 

Meehan 

16 ± 68 

19 65 

SD 

5 »3± 38 

5 9+±.3<; 

N 

50 

50 

Difference of means 


4 3+it 756 

Crittcul ratio 


5 75^ 

^The following mterprctntion of the cnticnl rntio was usc<l 

CR of 1 or less — inthcate 

s that tlic two groups arc as iiiiirli alike as 

they are difftient 



CR of 1 to 2 — indicates a 

tendency to a true diffe 

1 once 

CR of 2 to 3' — indicates a 

marked piobabiliLy of a 

true difference 

CR of 3 to A — indicates a 

strong p rob ability of a 

true difference 

CR of + and more — iiuhcntes conclusive difference 


The quotient of the dilfeicncc of the means hv the probable erior of tlie 

difference equals the 

rntical latio 





»» ■ ^ 

CR 




TABLE 2 


Statisticai Vaiufs or 

' Scores on ff^hat I Do Test 


Success G 

Failure G 

Range 

182-229 

164-233 

Mean 

2()9 2ztl 17 

203 ladll 45 

Median 

211.5 :!il46 

202 5 81 

SD 

12 27:±: 82 

15 2+dll 02 

N 

50 

50 

Difference of means 


6 02±1 86 

Critical ratio 


3 269 


difterence Maladjustment on the basis of both tests was in the 
direction of the faiKiie group. 

To establish fuither the i cl at ion ship between achievement success 
or failure and personality adjustment as mcasuied by the Woodworth- 
Cady and the Tellvi^ What 1 Do Testj the bi-serial coefficient of 
coil elation was computed (6) The two phases of achievement, 
namely, success and failuie, were con elated with the scores on the 
two personality tests icspcctively The findings aic indicated m 
Tables 3 and 4 

The lower scores on the Woodworth-Cady indicated in Table 3 
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TA13LE 3 

Bi-SCRIAL COLFPICEENl 01 CoRKCLATIOM ni,TVVCLM SUCCESS AND FaITURE IN' 
ACHICVEMONi AND TJTE SCORFS OM TEIP WoODWORTIl^CAnv 



Personal Data 

Sheet 


Distribution of 




Woodwortli-Cad\ 




scores 

Success 

Failure 

Total 

Z- 5 

1 


1 

? 

5 

1 

6 

10-13 

11 

5 

16 

14-17 

12 

11 

23 

ia-21 

11 

17 

28 

22-25 

8 

4 

12 

26-29 

2 

3 

10 

30-30 


4 

4 


50 

50 

100 

Bi^senal r = 64 




TABLE 4 


Bi-seriai CorrriciCNT 

01 Correlation 

nLrWFEN Success and Failure in' 

AcniRVEMENr AND TUP SCORES OF 

THE Tciiittff What i Do Test 

Distribution of 




TeiiifiE What 1 Do 



Test Scores 

Success 

Failure 

Total 

230-235 


2 

2 

224-229 

5 

2 

7 

218-223 

11 

3 

14 

212-217 

9 

12 

21 

206-211 

7 

4 

11 

200-205 

6 

6 

12 

194-199 

6 

9 

15 

18S-193 

3 

4 

7 

182-187 

3 

3 

G 

176-181 


3 

3 

170-175 


1 

1 

164-169 


1 

1 


50 

50 

100 


Bi-seriai 

■i 


point to better adjustment. The 

bi-scrial r of 

,64 indicates a sub^ 


stantial relationship between achievement success nnd better adjust- 


merit as measured by the Woodwoith-Cady test. 

The higher scores on the Tellutg IVliat I Do Test indicated In 
Table 4 point to better adjustment The bi^seiial > of point .37 
indicates a considerable tendency toward a positive relationship be- 
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tween achievement success and bettei adjustment as measured by 
tlie Tellinff What 1 Do Test. 

In order to further test the validity of the Woodwoith-Cady 
and the Tellino What I Do Test, as personality measures, tlie scores 
of each of the two tests, for each of the two gioups, were correlated 
icspectivelv with the scoies for each corresponding gioiip on the 
Stanford-Binet (Intelligence Quotients) and on tlie Metiopolitan 
Achievement (total scores) The results arc indicated in Tables 
5 and 6 

TABLE 5 


CORRIiIATlON COEtriClLNrS QLTVVIEN HIE WOODWORni-CADY PrRSONAI DaPA 
Sheet and thi Binlt JQ , and ihe METRopoiirAN AciiiLvrMCNr 
BA'ITI'R'i, FOR THF TWO GrOUI’S 


Success 

G 

Failuie G 

PE 


/ 


P£, 

t 

PPy, Diff ^ 

Dljfty. 

CR 

'\Voothvnr(h-Cadv 







a ml Dnict IQ 0004 

Wf3od worth- Cfidy 


093 

— 050 

096 050V 

t3V 

37 

niul Metropolitan 
Battery — 311 


091 

167 

068 378 

113 

33 




TABLE 6 




Correlation CoEmciPWTs detwlen the Tdltug I Do 

Test AND THF 

Binet 1Q^ and 

TUP 

Mefropolitan 

Achievement Battery 



Success G 

Fad lire G 

PE 



r 


r 

1% Dtff, 

DiIF, 

CR 

Tcdntg frh/it J 







Do and Binet 

m 

090 094 

09 t 030 

,130 

002 

1 rUittg ff^hat J 







Do and Metropolitan 

173 

092 206 

091 033 

129 

29 


Tlic figures in Tables 5 and 6 indicate that all the coi relation 
coefficients were very low and that the diftci cnees between the 
coiielation coefficients on the respective tests foi the two groups 
were negligible and unreliable The critical ratios were all less 
than 1 00. 

The negligible correlation coefficients of the tests coiielatcd war- 
ranted tlie conclusion that the tests (correlated) measmed different 
facto IS, namely, that thcie were no (or veiy nearly no) coniinon 
01 parallel elements in what the con elated tests measured This 
was true for both groups The Woodworth-Cady and Telling 
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What 1 Do tests evidently measure something other than intelligence 
or academic achievement 


51 


The Wooclworth-Cady Peisonal Data Sheet and the Telling What 
I Do Test were item analyzed Tins was done with the view of 
ascertaining what paiticulai behavior foinvs or behavior tendencies 
included jn the^c tests differentiated (and to what extent) between 
the succeeding and failing gioups and which, if any, of such behavior 
forms or tendencies were common to both tests 

The following method of item-annly&is was used The number 
of children that answered each particular question m the direction 
of maladjustment-^ ni each group was ascertained. ThU number 
was reduced to the equivalent pcicentagc of the respective group. 
The difference and piobable error of the difference (+) between 
the percentages for the two gioups were determined and the critical 
ratio established. 

In Tabic 7 is piescnted the number of each question in the 
Woodworth -Cady Pe^sonal Data Sheet with the critical ratio for 

TABLE 7 

The N dm hers Correspondimo to the Questions om the Woodworth- Cady 
Personal Data Sheet and the Critical Ratio for 
Bach Rbspbctive Question 


Q. No 

CR 

Q No 

CR 

Q No 

CR 

Q. No 

CR 

Q. No 

CR 

1 

2 18 

IS 

0 00 

25 

0 36* 

37 

0.42* 

49 

0 38* 

2 

2 83 

14 

0 96* 

26 

0 00 

38 

0 94 

50 

+ 30 

3 

2 50 

15 

2 63* 

27 

123 

39 

0 94* 

51 

1 03 

4 

1.53 

16 

1 33* 

28 

135"^ 

40 

0 30* 

52 

0 62 

5 

4 06 

17 

213 

29 

0 60 

41 

0 48* 

S3 

2 87 

6 

1 08* 

18 

0 73* 

30 

2.88 

42 

3,28 

54 

2 47 

7 

4 54 

19 

4 09 

31 

3 39 

43 

0 00 

55 

0 60 

8 

1 89* 

20 

2 96* 

32 

0.07* 

44 

2 06 

56 

0 00 

9 

1,00* 

21 

211 

33 

187 

45 

Z95 

57 

1.04 

10 

3 05 

22 

2 50 

34 

0 48 

46 

189* 

58 

1.04* 

11 

1.22 

23 

3 13* 

35 

0 00 

47 

3 01* 

59 

4 60* 

12 

2.24 

24 

4 74 

36 

4 48 

48 

3 07 

60 

0 13 


*All starred figures io this report indicate malndjiislmcnt for the success 
group. 


'^The contents of this part of this article were not included in the original 
report of this study 

®On the Telling IP'hat I Do Test only scores of 100 (complete unde- 
sirability weic considered, 
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each respective question indicating the degree of rcliabihtv of dif- 
feientiation between the success nnd failure groups. 

In Table 8 is picscntcd the number of each question in the 


TABLE 8 

The Numbers Corresponding to the Questions on the TeUtng Jr hai I 
Do Test AND Tur Critical Ratio for Each RrspECiTvii Question 


Q No 

CJl 

Q No 

CR 

Q. No 

CR 

Q No 

CR 

Q No 

CK 

1 

1 64 

17 

0 00 

33 

0 27 

49 

0 00 

65 

0 00 

3 

2 60 

18 

2,19 

3+ 

3 29 

50 

0 00 

66 

2 00 

3 

3 29 

19 

0 00 

35 

0 53* 

51 

2 00 

67 

2 96* 

4 

3 02 

20 

2 ai'*^ 

36 

2 19* 

52 

1 00 

68 

0 00 

5 

2 00 

21 

0 S3 

37 

1 10 

53 

0 00 

69 

2 00 

6 

1 63 

22 

0 53 

38 

0 00 

5+ 

2,00 

70 

0 00 

7 

2 31* 

23 

0 69 

39 

0 55* 

55 

2 00* 

71 

0 00 

8 

3,50 

2+ 

1 60 

40 

0 83 

56 

0 00 

72 

2 27* 

9 

0.48 

25 

0 00 

41 

0 70* 

57 

0 97 

73 

3 29* 

10 

2 19 

26 

n 60* 

42 

2 60 

58 

0 00 

74 

0 60* 

11 

2 31 

27 

2 60 

43 

2 00 

59 

1 00* 

75 

1 80 

12 

1 00^ 

28 

0 00 

44 

0.00 

60 

2 12 

76 

1 64* 

13 

0 00 

29 

1 67 

45 

0 00 

61 

2,00 

77 

0 00 

1 + 

1 00 

30 

0 55 

46 

0 00 

62 

2 00 

78 

0 94* 

15 

0 53 

31 

1 10 

47 

0 55 

63 

1 10* 

79 

0 76* 

16 

1 63* 

32 

2 00 

48 

0 00 

64 

0 96 

80 

0 00 


TABLE 9 

FinEEN Questions oi rue Woodworth-Cady Questionnaire That Difi er- 
HNTiATE Most ubtwebn the Success and Failure Groups 


Critical 


Questions ratio^i 


1 Have you always gotten alnng withont being plagued oi 

teased by other rliildien? +74 

2 Do yon like to be alone? +60'*’ 

3. Is your speech free from stuttei oi stammer? 4 54 

+ Do you caiefiilly avoid taking other people’s tluiigs \>liliout 

their peimissioii ? +43 

5. Do you dislike to lease others until they cry^ 4 09 

6 Have you aKvays been good enough to escape being ai rested, 

fined or placed on piobation? *106 

7 Would you ratlicr go to school now than go out to work? + S+ 

8 Are yon afraid of watci ? 3 28 

9 Have >on always escaped having a real fight? 3 

10 Would yon rnlhcr be with those of your own age than to 

be with older people? 3 05 

11 Have you ahvaj^s been free fiom nervous twitching of vnur 

head, neck, shoulders or other parts of your hody^* 3 07 

12 Is It easy to get you cioas over little things? 3 OH 

13 Did you ever have the same dream over and over^ 2 96^ 

14 Do you dislike being idle and lounging about? 2 88 

15 Do youi teachers tell you that you are too noisy or talk 

too much ? 2 88 
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Tellitir) JJ hat I Do Test v^ith tlic critic.il latio !oi each respective 
question indicating; the degree of dihfeicntiation between the success 
and faihne gicnips 

In Table 9 aie piescntcd the 15 questions in the Woodwoi cli- 
Cady Qucstionnaiie that dittcicruiatc most between the success and 
failuic groups 'J'hc figuics to the light are the ciitical ratios 
indiCritiJig the degice of leliability of diflei cjiti.ition 

In Table 10 are piesentcd the 15 questions in the Telhuff J'Vhni 
1 Do Test that diffei cntiatc most between the success and failure 
groups The figiiics to ihc right are the ciitical ratios indicating 
the degree of reliability of diffcicntiation 

TABLE 10 

FiriEEN Qufsiions 01 niE rellvuj fFhol 1 Do lest That DiiiERENTiATr 
JVIOir iiLTwri N TTiL Success and Failukl Groups 


Questions ratios 

Critical 


1. Going to bed, (/i) early cveiy night, (^) sometimes late, 

(£) always go late 3 5 

2 Eating {a) usually huriy, {b) eat very fast, (f) eat slowly 3 29 

3 I'alking about myself, (n) sninctimes do, [b) always do it, 

(<;) almost never do 3 29 

4 Trouble at home {a) I never have trouble, [t/) I sometimes 

have troublcp (c) I am ahviiys in trouble 3 29* 

5 In games {a) I want many playmates, (Z») l piny alone, 

(c) I play with one peison 2.96* 

6. When I lose a game' (^z) I just quit, {h) don’t eaic if I 

lose, (f) try hairier next time 2 60 

7. Playing games, (n) like one or two kinds, {b) don’t like 

any kinds, (c) like many kinds 2 60 

8 Taking turn at game (a) let others be first, (/>) always 

want to be fiist, (f) don’t care when I come 2 60 

9 Care of schoolbooks (rt) not very careless, {h) mark them 

all up, (<r) take good care of them 2 31 

10 When I make mistakes {£?) tell right .'iway^ {h) will not 

lell> (c) tell if found out 2 31* 

It In playing games (n) I sometimes qnaiiel, (fr) I quarrel 

e^isily, (t) I never quarrel 2 27* 

12 Taking more than mv share («) never do, (b) often do, 

(c) don’t if Avatched 2 19 

13 Having breakfast' (n) always have it, {b) eat it quickly, 

(c) never time foi it 2 19 

14. After being absent from school (n) I give an excuse, 

{b) I try to get along without an excuse, h") I give an 
excuse, if asked to 2 19 

15 When I nin asked to give (ft) give, but don’t care to, 

(b) I won’t give, (c) like to give 2 15 
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An examin.ition of the questions in Tables 9 and 10 indicate no 
common elements of behavioi oi behavioi tendencies, ^vitli one 
exception, namely, the pt cferetice of being alone, 'which is 
characteristic of the success gioiip on both tests. Answers in 
the affirmative to Question 2 in Tabic 9 and to Pait {h) in 
Item 5, in Table 10, indicate a prefeicncc on the pait of the 
success gioup to be alone On the basis of the Woodwoi th-Cady 
Questionnaire, this piefeience appeals to be statistically conclusive 
and on the basis of the JFhat 1 Do Test, the indication 

of such pieference is maikcdly reliable statistically 

Summary and Conclusions 

Two gioups ot gills, 50 in each, of relatively equal intelligence 
but d iff Cl mg maikcdly in academic achievement, were compaied, 
among othcis, on the basis of the Woodwoi th-Cady Peisonal Data 
Sheet and on the Telling What I Do Test, The Woodworth-Cady 
Questionnaire diffcicntiated the success and failure gioups to the 
extent of complete statistical reliability (CR = 5 75) and the 
Telling JFhat 1 Do Test, to the extent of theie being a strong pioba- 
bilitv of a tiue difference {GR = 3 269) Maladjustment on the 
basis of both tests pointed in the direction of the failing group 

The bi-serial coefficient of coi relation between success and failuie, 
and the scoies on the Woodworth-Cady and the Telling IF hat I 
Do Test weie 64 and 37 respectively 

Both tests were coi related icspectively with the Stanfoid-Binet 
{IQ) and the Metropolitan Achievement Battery (total score) 
The con elation coefficients weie negligibly small in all instances 
indicating no common or parallel elements in the tests correlated. 

The Woodwoi th-Cady Qiiestionnaiie and the Tellino Whnt 1 
Do Test weie itcm-aiialized and the degiee to winch each question 
diffeientiatcd the two gioups, in teiins of critical latios, was estab- 
lished (see Tables 7 and 8) 

The 15 questions in each test that diffeientiatcd between the two 
groups most, were compared foi common elements of behavior or 
behavioi tendencies (sec Tables 9 and 10). The only common 
element found was the picfercncc to be alone on the part of the 
success group 

The latter finding appeals to be significant and wan ants furtliei 
investigation The tendency to be alone is generally considered 
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symptomatic of an introvert, inferiority oi schizoid tiend The 
tendency to be alone, appears to be true of the success group m thij» 
investigation. There is no apparent reason, however, foi attributinf^ 
introvert, inferiority or schizoid trends to this group of children. 
On die basis of the total scores of these personality tests the success 
group IS markedly well adjusted as compared with the failure group. 
Thus the question suggests itself — Does not the tendency to be 
alone have a totally different oi an added si gnificance ? Is it not 
a characteristic of the more self confident, the more self sufficient 
individual? Is it not characteristic of the person who entei tains 
Inghei standards and is theicfoic critical of liis sui roundings ? Does 
not such a person logically prefer his own company compared to 
the less satisfying or possibly retaiding company of others? 

In the light of the above findings, further investigation is wai- 
ranted as to (a) the validity and reliability of the Woodworth-Cady 
Questionnaire and the Tellrnty fFhai / Do J^estj as instruments 
differentiating between academically succeeding and failing children, 
(Z») the validity and reliability, for the same puiposc, of the paiticular 
questions® on tliese tests that differentiated between the two groups 
with complete or high reliability, (c) the significance of the tendency 
to be alone espcciall)" as chaiactciistic of academically succeeding 
diildicn 
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INFANT SUCKING AND TENSIONAL BEHAVIOR’'^ ^ 

Chine of Child Development^ Yole Uinvei sity 


H M PIat.vfrson 


A. PIlSTORiCAL Ri<VIFW 

1 Sucl'tnff Few cxpcrimentcil investigations have been made 
cn the sucking of infants In view of the widespread interest in 
sucking bchavioi manifested by students of physiology, medicine, 
psychiatry, ps 5 "choanalysis, psychology, etc , the amount of useful 
infoiination on the subject is indeed mcagci, Histoiical surveys of 
studies of die sucking leaction have recently appeared in iiivcstiga- 
tions by Jensen (37) and by Pratt, Nelson and Sun (52) 

Altliough sucking geneinlly functions with a high degree of co 
ouJmation from the fiist daj^, this physiological process undeigocs 
consulciable iinpLOVcmcnt during the first month of life and it is 
likely that the iinpiuveiueiit continues beyond this pcriofl Canes- 
trim (12, p. 65) says that "of all senses taste stimuli ceitainly yield 
the piomptest leactioiW* in young infants Koftka (41, pp 85-S:^6) 
states that infants who lack a cortex suck fiom birtli. He claims 
that normal infants quickly perfect the act and quotes Picyer as 
setting the learning time at about two weeks. Sollier (41, p. 86) 
states that congenital idiots show no improvement in sucking 
Kashaia (39) says sucking impioves with practice. Jensen (37) 
also finds that sucking impioves with age. He states that at the 
first feeding situation the infant may make excellent sucking re- 
sponses of short duration. One infant did not suck at all at first, 
while anotliei sucked well for 60 seconds Anothei infant who 


^Accepted for publication by Arnold Gcscll of the Editoiml Board, .nnd 
received In the Editorial Office on March 1, 1938 
^Thc study was conducted at the State Farm for Women, Niantic, 
Conn Tlie writer is especially giateful to Miss Elizabeth Monger, 
Superintendent, Miss Elsie Shearer, Assistant Supenntentlenc, and Dr 
Helen Ferguson for then interest and support in carrying on the cjcpen- 
ment The writer also acknowledges his indebtedness to Dr Arnold 
Qescll for his assistance in the initiation of arr.nngements for the 
investigation Dr Clark Hull not only gave technical nssistnnce but 
furnished part of the apparatus The mcnribers of Dr, Hull's mforinal 
seminar made suggestions concerning the interpretation of the results 
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could not coordinate sucking with swallowing on the first day im- 
proved rapidly in this respect ioi six days. The child usually has 
to acquire the ability to keep food down. 

Bernfcld (6) says that sucking is sometimes awkwaidly performed 
at first and that some infants have to be taught to feed. He refers 
to sucking as oral grasping, and states that infant's not only suck 
objects which cannot satisfy hunger but continue to suck after 
tliey arc fully satiated and even suck in the absence of stimulating 
objects Very early in life the child sucks to overcome hungei and 
then goes immediately to sleep. Latei, because sucking itself is a 
pleas me and he desires to piolong this pleasure, the child stays 
awake. Once the infant has discovered pleasuie In sucking, he 
begins to use his fingers^ thumb, oi fist iox pleasuie sucking. Pleasure 
sucking IS largely a matter of tactual pleasinc within the mouth, 
and is accomplished largely by rhythmic action of the tongue and 
the Magi tot membiancs of both jaws The import«ancc of the 
mouth in enily infancy is seen m the fact that the oial zone, the 
most primitive tactual organ, imparts the earliest information of 
objects 

According to Aueibach (1) the mechanics of sucking change with 
age. Infantile sucking is accomplished by drawing down the lower 
jaw and thereby increasing the vertical diameter of the oral cavity. 
He states that foi four or five months of life downward stroking 
of the lower jaw plays the principal role m sucking. At two to 
three years tlic lower jaw still opciatcs strongly even in drinking 
at a cup, but another mechanism (piesumably the thorax) is now 
coming to the fore, and jaw movements will gindnally disappear 
until they arc no longer noticeable. In adults sucking pressure 
within the mouth occurs through inspiration. Gcscll and Ilg (26) 
dcsciibe the process of sucking as follows The lips seal the orifice 
of the mouth and compress the nipple The uvula closes the naso- 
pharynx. When the Lower jaw and tongue are depiessed the latter 
contracts and cimnnels This movement of the floor of the mouth 
increases the size of the oral cavity and diminishes its air pressure. 
These writers agiee with Aueibach that the mechanics of sucking 
undergoes modification with age. 

Cameron (11) in his discussion of sucking says that the main 
difficulties of the first week arc mechanical. Success in feeding 
depends on the sucking power displayed by the infant. The sucking 



H M llALVrRSON 


367 


apparntus of the newborn infant does not function perfectly, and 
the mother^s breast yields millc only with difficulty. Stiong effective 
sucking which eippties the bre«ast is not acquiied at once. 

Improvement in sucking power with age is clearly demonstrated 
in the results obtained by Herz (31) and Basch (4) According 
to the latter, sucking pressure of the two weeks* infant was about 
tuple that at birth, 

Sucking pressure of infants has been measured by several investi- 
gators Hciz (31) classified infants according to body lengtii and 
found that the negative prcssuie for air sucking ranged from 3-4 mm, 
Hg for the weakest (shoitcst) infants to 9-14 mm Hg for the 
strongest infants. Piematures recorded pressures of 2-3 mm. Hg. 
Basch (4) repoits sucking picssuies varying fiom 3-10 mm Hg. 
Creamer (16) got sucking picssurcs of 58-140 cm. H^O (43-100 
mm, Hg) at one time and 41-160 cm, H^O at another. He 
explains that the low pressuics obtained by Heiz and Basch arc 
ineasuies only of single sucking movements. Creaniei states that 
the pressuie increases for the fiist few sucking movements of a suck- 
ing peiiod Jensen*s curves (37) also show this increase. Creamer 
found that the piessure icquircd to obtain milk from the bicast 
varied from 13 to 69 cm H 2 O, and on the basis of this discoveiy 
classified breasts as easy and hard yielding. Babies fed slower at the 
bieast than at the bottle, probably because they had to exert greater 
force (3-8 cm HijO) in getting milk from the breast A child who 
sucked hard without getting iiny iioiiiishment diopped off to sleep 


Tadi e or Negative Sucmng Phtssures 


Investigator 

Date 

Pressure 

Her?- 

1865 

3- 14 iiiiij Ilg 

B.iscb 

1893 

3- 10 mnii llg 

P/aundler* 

1899 

7- 52 mm Hg 

Creamei 

1900 

+3-10+ mm Ilg 

Bartli 

191+ 

60-150 mni Ilg 


Cited by Barth 


Barthes (3) apparatus consisted of a sucking cap (rubber nipple) 
which fitted closely ovei the mother’s bieast A rubber tube incor- 
poiated in the cap led to a mercury manometer. The infant sucked 
at the cap and legistered the sucking curves on a kymograph, Some 
of the subjects experienced difficulty in adapting to the rubber cap 
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and others ]i:id trouble in breathing Each child appeared to have 
a certain pressure sucking level. L.i/.y suckers, took milk sporadically, 
with no greater force or speed at the beginning of the feeding period 
than at ti^e encl l^arth quotes Fcer and SMSbwein (a rcfeicnce we 
were unable to secure) as stating that normal infants absorb most 
of the food within the first five minutes. He distinguishes breasts 
as easy and haid to suck and compares his results in this respect with 
those of Creamer (16) and Basch (4), 


Pitssure rcquiied lo empty breast 




Eii%y 

breast 

Hard breast 


Crenmer 

(moo) 

(1893) 


1 cm llg 

5 cm 

Ilg 

Basch 

up 

to 4 cm ITg 

5-6 cm 

Hr 

Barth 

(1914) 


3-4.5 cm, Hg 

7-8 cm 

Hg 


Kasbaia (39) and Jensen (37) iccordcd sucking ciiivcs of infants 
feeding from bottles Although the appaiatus used by Kasliara was 
relatively simple he obtained excellent ciuves of sucking and swallow- 
ing His stud^ shows that sucking cuivcs of healthy infants aie 
legiilai in foim and continuous with n latio of 1 oi 2 sucks pei swal- 
low The CUIVCS of iiewboiii infants show intci luptions of the suck- 
ing activity Picmaturc infants and those sufTciing from lack of 
nutrition give iiicgular mtcuuptcd ciuves Jensen j^icscnts sucking 
cuivcs which show “differential icactions to taste and tcmpciature 
stimuli in newborn infants.” The carefully planned and dependable 
appaiatus, the excellent contiol of stimuli and conditions attending 
their presentation, the painstaking pieparation of the subjects, and 
caiefully kept iccoids, give gieat leliabdity to lus results Sucking 
reactions tn the various taste and temperature stimuli wcie compaied 
with the control sucking reactions to milk at a temperature of 
40"* C Jensen’s curves show that infants tend to maintain a suction 
pressure on the nipple during rest periods and during periods of 
thwarting. Thwarting consisted m pulling the hair, holding tlie 
nose, pinching the toe, and altering the temperature oi taste of the 
liquids. Frequent reference to Jensen’s study will be made through- 
out this paper. 

Sucking IS not a function of hunger alone The infant sucks 
objects which are wholly inadequate to satisfy his hunger. Even a 
hungry infant will stop crying to suck non-nutritive objects for 
short intervals and, in spite of word to the contrary (10, p 45), 
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some hungry infnnts wjU suck tlicse objects for several minutes with 
apparent satisfaction Creamer (16) forced a child to suck hard 
without getting any milk The baby went to sleep in the process. 
Infants suck at objects near them, viz, blankets, clothing, toys, their 
fingers, thumbs, etc They suck their own tongues and make suck- 
ing movements witli the lips when, as far as can be determined, 
no stMuulatifig object is present These sucking reactions often occur 
when least expected — when the infant ib satiated or asleep In this 
connection, Pratt, Nelson and Sun (52) report that 49 per cent 
of sleeping infants gave sucking responses to stimulation of the lips 
and 40 per cent to stimulation above the lips Again, infants suck 
for long intervals without swallowing — d fact which indicates that 
althougJi these two functions are closely associated, swallowing is 
not e^iseiitial to sucking Because of its frequent dissociation fiotn 
food-getting signi/icruit psyclioanalvtic implications have been ascribed 
to sucking 

2 Trnsinii The sucking activitv and the grasping leflcx arcr 
probably piacticcd in ulciinc life (24, 32, 54, 55, 65), It is largely 
because these two reflex activities (sucking and grasping) function so 
Minilailv in their display of energy that in this invcstigntion they 
aie studied in parallel Both activities arc conspicuously vigorous 
eaily in life. Cutaneous sensibility is high in both lip and palm 
regions A close functional relatioiisiup exists between these parts. 
The hand to mouth reaction is piobably the earliest perfected clistal- 
pioxiiTial movement Both activities apparently function with gieat 
force during hunger and with relatively little strength at satia- 
tion (28) Finally, these activities lend themselves icadily to simul- 
taneous expciimentation without interference with each othei 

At birth the mouth is superior to the hand in what might he 
called directed activity and definiteness of function. Upon proper 
stimulation the mouth can both open and close and with the aid 
of head and neck movements institute a strenuous search for tiie 
stimulating object. The hand can close upon palmar stimulation, 
but only infrequently (foi tuitously) open in response to any form 
of stimulation; and it would be stretching a point to state that the 
hand actually searches for a stimulating object in a manner com- 
parable with that of the mouth In addition, the function of the 
mouth in early infancy is fairly clear (52, 53), that of the hand„ 
uncertain 
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It jj. kiiown that ‘^marked activity in one set of muscles — tlie use 
of the leg muscles in long walks, for example — will diminish the 
amount of work ahtainable fioin other muscles, such as tl:iosc of the 
arm’* (33, p 5l) The loss of cncigy hy the remote muscles is 
probably due to the work done by these muscles in support of the 
major activity Now the sucking activity ib accomplished piincipally 
by the action of muscles in the oial region. However, the entire 
skeletal musculature nppaicntly adjusts itself to attend and abet 
the activity. Thus it is piobable that changes in the amount of 
energy expended by the specific muscles engaged in carrying on the 
sucking activity are accompanied by cot responding changes in the 
tension of the skeletal musculature If this assumption be true, 
strong sucking will be attended by strong musculai tension, weak 
sucking by low tension. Resting between sucking periods will show 
the muscles enjoying relaxation. Observation of infants during the 
feeding pciiod appears to confirm these statements. The principle 
of ‘‘plmi-miiscular combination” (17, pp 128-129) probably extends 
to the sucking activity 

If the tension of the body musculntuic vaiiea directly with the 
strength of the sucking nctivity, a record of the changes in tension 
of a small group of muscles, such as the finger flcxois. during this 
activity might well be indicative of the changes in tension of the 
total skeletal musculatuie Finthcrmoic, gripping responses during 
peiiods of contented sucking and during peiiods of thwarting may 
be expected to assume definite characteristic patterns which contiast 
strongly with each other and aie indicative of the somatic tensions 
attending these periods In this connection Kempf (40. p 561) 
in discussing the tonus of sofnatic muscleb in their relation to viscero- 
aiferent impulses states that Cannon and others supply physiological 
evidence '"of characteristic streams of afferent nerve impulses giving 
characteristic cravings and emotional feelings oi affective tone, from 
characteristic degrees of tension and distension of different visceral 
segments.*’ 

Studies of rtuisciilai tension during changes in affective state have 
been made by several investigators Among the experiments which 
particularly conccin this study sue the following. Titchener (63, 
pp. 149-171) picbcnts cxpciiments in which the form and direction 
of involuntary arm movements registered hv an automatograph and 
the strength of pull on a dynamometer were used to indicate the 
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physiological changes accompanying changes in af¥ectivc conscious- 
ness In the dj^namoinetci test the typical strength curve for highly 
pleasant stimuli shows an immediate diop followed by a rise to a 
point exceeding the level of the noimal curve Very unpleasant 
tastes are accompanied by a sharp drop followed by a slight recovery 
in pulling strength, Totten (6+) found that in 6 of 14 experiments 
wherein emotional states were induced in adults there was an increase 
of oxygen consumption at the time tlie emotion was in foice Mus- 
cular tension in aims and legs was noted 

Johnson. (38) studied the lelation of tciupciamcnt to ^^tension 
of expicssive muscles” hv recording alterations in finger pressure 
applied to a special form of stylus with wliicli the subject tapped 
at maximum speed Dutfy (21) instiucted lici subjects to press 
a key only when a led light appealed Duiing the task a kymo- 
graph ic iccord was taken of the iniisculai tension of the other Jiand 
by Its pressure on a rubber bulb She found that tension so meas- 
ured *‘is coit elated with excitability’' and that "the type of tension 
line seems correlated with ccitain reaction tendencies of the individual 
and may be held to leveal certain of his tcmpeiamental chaiac- 
tciistics” In anothei study (22) iii which she expeiiinented with 
disci I m Illative leactions <nncl with tapping Dufjy found that subjects 
showed marked individual diftei cnees in muscular tension High 
tension individuals apparently “lated lower on stability and degree 
of adjustment to the environment” and tended to "picss the reaction 
key with greater force,” Chase (14) used a motivation djnianiotnetcr 
foi recording the strength of grip and found that children wJio 
have scored a previous success jn the peifoimancc of a task tend to 
work under greater tension under failure than uiidei success in a 
different task 

It IS generally held that muscular tension increases during mental 
work (7, 44), and that tension increases the cfliicicncv in peifoiixiancc 
of mental tasks (7) Howevei^ Zartman and Cason (71) find that 
the relationship between muscular tension and mental efficiency 
appears to be negative and point out that several other investigators 
also disagree with the general rule Luckiesh and Moss (48) found 
“a coi relation between ilKunmation \ntcns\ty and nervous mus- 
cular tension resulting from visual effort” Variations in tension 
were determined bv rccoiding changes in prcssuic bv the fingers of 
the left hand on the knob of a concealed key The results showed 
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rhat muscular tension attending rcMtling at I, 10 and 100 ioot candles 
respectively, decreased as the intenslt^^ oi lUiiniinatlon ^vas incrcascil 
Russell (57) studied the "i dative dHcicnci' of relaxation and 
tensEon in performing an act of skill" by Ttt)\nTing subjects to toss 
tennis h^dls at a target under three conditions of tension fur tlie 
arm He found an inverse i datum between tossing t\Lc\nacy and 
degree of muscular tension However, the wainuiig-uj) effect within 
a trial varied directly with tension. 

When an infant is confronted with a situation which calls for 
the expenditure of coeigy, musculai tension at such a time wlU be 
diffuse Watson and Morgan (67) state that stiffening of the 
body was the most frequent response to arm restraint. Taylor (60) 
found that restraining the movements of the amis of young infants 
resulted in much geueiahzed activity ii\ which leg movements pie- 
dominated Trunk and head movements weic also of frctiuent 
occurrence, Dockciay and Rice (20) found that lespottses to paiiu 
btimuJation consisted l«Trgcly of gencial “mass" inovciuciits Watson 
(66) says that hunting or hampering the freedom of body move* 
ments in infants is a n«ntiiinl stimulus to rage 

In discussing reactions of the neonate, Pratt, Nelson and Sun 
snv (52, p 208), 

Its bcUavior, however, is gene rallied, that is, stimulation o£ 
nlmoat any group of icccplors by {dmost any kmtl of stimulus 
will lead to a i espouse in almost nny pnit of the oiganism 
'X'hc reaction tend*?, however, to manifest itself nriost ationgly 
in that part ot the organism which is stimulated, and from 
there spreads out with decreasing frequency and intensity to 
the other segments of the bodv 

According to Pratt (53), Iiwjn (34, 35) and Richards (56) 
bodily activity of the neonate increases as the next feeding period 
approaches “The general activity spreads so that almost all of the 
musculature of ihe body is in action" (53, p. 200). 

Ill passing, Levy (46) in his experiment with voung dogs states 
that short time suckeis showed a greater and a more prolonged 
tendency to suck at objects between mctils than did long time 
suckers. He a^^surncs in human infants, as well cis in dogs, a sucking 
phase of certain duration. Lack of sufficient sucking activity 
leaves the sucking apparatus in a state of tension In oidcr to 
attain a state of complete release of tension at feeding periods 
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sufficient means must be provided foi satisfying tlic craving for 
both food and sucking 


B, The Octect of the Experimcnt 

Inasmuch as a gicat part of the wakuig life of the young infant 
IS occupied with the acquisition of food^ the present study ts concerned 
with the natiiie and strength of sucking leactions at feeding time 
and also witli the emotional and phj’-sical reactions whicli arc asso- 
ciated with liirngci and feeding lesponses, 

Specifically the problems <uc {a) To meaisuie the strength and 
duration of sucking lesponscs at feeding time inidci conditions 
wIiRiem the child obtains noiinshmcnt and wherein he obtains no 
nourishment, under conditions wheicin nouiibhmcnt is obtained 
easily and when in it is obtained with difficultv, and under condition'^ 
whciein the feeding piocess js delayed or inteiiiiptcd (^) To find 
the lelation of hotly tension, as leflectcd m Riipping pressure^ to 
sucking under the above conditions and to inteiruptions in the feeding 
pioccss (r) To dctciniine eluanges in sucking picssure, gnppiiig 
pressuie, postuie and emotion dviiing sucking, lesting, and witli- 
holding of the nipple It will be noted that the situations described 
are conti oiled pi escntations of situations which occui in the every- 
day experience of the infant. 

With bottle babies sucking lecoids include sucking air thiougli 
an easy nipple, sucking milk through M\ easy nipple, and sucking 
milk thiough a difficult nipple Sucking rccoids of bieast boibics 
were obtained pnncipallv at the mothci*s breast, however, a few 
records of air sucking weie also obtained fioin these babies With- 
holding the nipple was piacticed in the insLaiice of «'ill babies Only 
two feedings weie iccoulcd in full one of a bottle baby and one 
of a breast baby The latter infant fell asleep duiing the feeding 
and did not awaken during his trip back to the nursery 

As the expel iment piocecdcd it was found that close adherence to 
the procedure of feeding and hampering could not be mancaincd 
witli all infants Therefore when the emotional excitement for any 
infant i cached a point at which it was inadvisable to follow the pre- 
scribed piocediire, the thwarting situation was immccliatcly dis- 
continued and the nipple restored to the infant It was found 
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neC€S! 5 ary to follow this piecaution nioie ficqiiciitly with bicast 
babies than Avitli bottle babies'^ 


C. Apparatus 

The nppaiatiis foi bottle babies consisted of liVKcia bottles and 
nipples (6 easy and 6 tlifficuLt nipples), an extension kymogiaph 
witli 10-inch dimns (canymg papei about 72" long), 2 mercury 
manomctcis, a liand capsule and 2 markers. One manonictci icgis- 
tcred sucking picssuic It consisted of a double U-tube, each U 
about 12 inches in height One U-tiibe contained the mcicuiy 
(heiglit of column 6^') and the otlici contained watei The fice 
end of the U-tube containing the water coinmiinicated with the 
hvgeia nip])le by means of a lubbei tube and a fine buiette-like glass 
tube, the small end of winch was attached to the special small 
lubber tube of the nipple 

Ploles weic made in the nipples, one at the tip of the nipple 
and the othei near its inaigin A small rubber tube (3 rnm in 
outside diametei) was diawn thiougli the niarginal liole inside the 
nipple and then tluoiigh the otlici hole (sec Figuic 1) The tube 
was trimmed oft flush with the tip of the nipple ^ind then cemented 
(U S. Rubber Co cement) to it at the two holes so that the nipple 
was air tight in these places, New holes through winch the railk 

flowed were now put in the end of the nipple by means of a bot 

needle. Xhe nipple could not collapse under pi essuie The tip of 
the nipple then contained two kinds of holes, the opening of the 
small lubber tube which communicated with the mcicuiy manometer 
and the holes thiough which the infant sucked the milk from the 

bottle All L-rod of steel with its disked end iiiseited into the 

face end of the nicrcuiy U-tube floated on the top suiface of the 
meicury, This steel marker rose and fell with the nicicury column 
and registeied the sucking piessure on the paper of the kymogiaph 
Xhe second mercury manometer with its marker legistcrcd the 
gripping pressure. This appaiatus consisted of a small sensitive 
rubber capsule, 4 -}/^ x 2 x 1 cm, (when inflated), which lay within 
A silk sheath The sheath pi evented distention of the capsule The 


^Geaull find Ilg (26) give a thoroiigli desciiption of tlic feeding behavior 
of infants throughout the first two yeais of life. The section on “Weaning 
and Transitions" (pp, H7-t21) prebciu*! an excellent discussion of infants' 
preferences for brca^ii and bottle 
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Cripsule was connected by means of a thick walled lubber tube with 
the mcrcuiy manoiiictci A T-tubc and ^aii valve provided control 
of the air picssme witlnn the gripping piessiire appaiatiis In older 
to inflate the capsule, an picssure of 6 mm^ Hg was constantly 
maiiUaiiied within the appaiatiis Therefore, if one is interested 
in exact measures of piessme, 6 mm Hg should be added to all 
rccoids of giipping prebsiiic appeaitng in this paper An electric 
tune maikei opeiating at intervals of 15 sec and a signal marker 
completed the iccoiding appaiatus 

The above appaiatus with the exception of the bottle and nipple 
was also used foi bicast babies A small 3 mm tube from the fiist 
ineicuiy manomctei was held snugly against the mother's bicast. 
The end of the tube which was held in place by the mot lie r lay 
just at the end of the nipple The baby’s inmitb closed on the 
nipple and the tube simultuiicouslv Accoidiiig to the motheu’s 
lepoitb and oui obsci vations, the babies icactcd to tins situation 
just as they icacted to the bicast without the tube, 

D Records 

In addition to the kymograph rccouls, observations weie made on 
the following kinds ot bcliavioi 

General activity of iiifcint trunk, aims and legs 
Changes in postiiic dining resting, sucking, waiting, and 
withholding the nipple 

Tenseness of inusculatuic aims, legs, abdeunen 
Evidences of emotiDn ciying, fretting, restlessness, iintabiUly, 
siTiiling, calmness, etc 

NntUie of the sucking movementa 

Body tension during strong, weak, iiiegiilai sucking, and 
mouthing 

Rccoids of the ininnts include the condition of the dmpeis (cliy. 
wet, soiled) befoie the in fan is were undressed, and whether oi not 
mictiiiition occuiied during the musing pciiod Although ciying 
before the feeding peiiod was of fiequcnt occuncncc, this behavior 
always ceased during lemoval of the clothes or on transfer to the 
expciinicatal room Hence, no difficulty was expeiienccd in the 
prepaiation of the cxpciiment 

The fiequent appeal ance of penial tumescence made it necessary 
to recoid and study this behavior as follows i 
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1 Timic?*rencE and coincidenlal ncrivities 
2, Detiimescciiict; and coiriciJc»tal ncUvitics 

Photographs of suckling j\ntl tclatcd responses weic not taken 
during expeiimciitation However, when the study was completed 
and the behavior could be pK^dictcdj the experiment was icpeatcd 
with two infants for the pm pose of pliotographmK the behavior 
In both instances the pliotograplii; fully confirmed the conclusions 
drawn from this study 


E Caiibration of Nippj.hs 

The picssYue vcquired to force watei at a tcrapciatuic of 45’ C. 
througli the difHcutt nipples was dctenTiincd as follows, A glass 
tube was msetted and sealed in a hole boied in a hvgcia bottle near 
its bottom The water was put m the bottle and the nipple 
attached The bottle was turned upside dowm to the i)osition 
iji which bottles were presented to the childien A picssinc bulb 
winch communicated with a gtadiiatcd mercuiy manoinetei was 
connected with the glass tube of the bottle The amoxuit of slowly 
applied pjcssuie icqiiited to foice the water tliiniigli the nipple was 
obtained by observing the mnnomctci reading at die iTioinent when 
water was first detected emerging from the nipple. Twenty trials 
with each of the nipples wcic made at the beginning of the experi- 
ment At the dose of the experimentation the nipples wcic again 
tested (10 trials each) No other tests of nipple resistance were 
made, although each nipple was caicfully examined before it was 
used. Tjie easy nipples weie tested in similar manner If water 

table 1 

CMinftAiiON or Nirvitis 

Difficult Nipples Pkessure in mm He Rnouiwcn no Porch Water at 
Temperature or 45® C TilRouon Nipple 



licfoic experunent beg[in 

At cnil of experiment 


Average 

Pressure range 

Average 

Pressure range 

Nipples 

pressure 

(20 trials) 

prcssuic 

(10 trials) 

1 

114 

9-15 

102 

8-14 


107 

9-15 

10 0 

8-12 

3 

9 3 

7-13 

S 2 

7- 9 

4- 

10 4 

8-13 

10 4 

9-11 

5 

8 1 

6-11 

80 

7-10 

6 

98 

7-14 

10 3 

8-13 
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could lie Voiced tliiough the nipple at a prcssuic of 2 mm Hg or less, 

It was judged an easy nipple^ (see p 368) 

F Procedurk 

TTlie baby was completely imdicssed before he was brought to the 
expeiimcntal loom, the tempcratuic of which was about 85“ F A 
light blanket coveied the baby until the experiment began He was 
placed in a cnb with a double pad and sheet immediately under him. 
An extta mattress seivcd to raise him to a convenient level with 
respect to the appaiatus Bieast babies reclined on the motlici’s 
lap duiing the expeiimental peiiod In older to disturb the baby^s 
posture as little as possible duiing feeding and withdrawing the 
nipple, the mother leaned forward so that her breast was above the 
baby’s face. To remove the nipple from the baby, the mother 
meiely assumed an upright position When eveiy thing was ready, 
the top blanket was removed and the rubber capsule was placed m 
the right palm so that all finger tips, except the thumb tip, closed 
on it The kvmogiaph was started and a 2 min record of giipping 
pressure without sucking was first lecoided From here on the 
procedure vaiied For one infant the easy nipple would be withlield 
for two minutes before he was peimitted to feed from it Later 
the difficult nipple would be substituted for the easy nipple, then 
the easy nipple given again and after a time withdrawn Thus 
the infant might suck at the easy or difficult nipple thiee or four 
times at one feeding peiiod Similaily, a bottle or breast baby 
might have the nipple withheld or withdrawn (both listed m Table 
6 as “withheld” or “icmoved”) thiee times at one feeding period 

Thus It is found that 

In 29 instances gripping pressure alone (withholding the nipple) 
was continued foi two minutes 

In 21 instances air sucking from the bottle for 2-9 minutes fol- 
lowed the 2 min, giipping pressure lecord In 18 of these instances 
the bottle was icinovcd for two minutes and then rcstoicd to the 
infant 

In 17 instances there was milk sucking tlirougli tlie easy nipple 
for 2-9 minutes In three of these instances the nipple was removed 


^Nipples wliicli yielded rnilk too easily weie tried and discarded. When 
milk escapes through the nipple under its own piessiire, the child la usually 
Upset Milk overrtows the mouth and clioking and cr>ing frequently occur, 
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after two minutes, withheld two minutes and then restored to the 
infant 

In 29 mstanccj^ two minutes of easy sucking of milk was followed 
hv four minutes of difficult sucking of milk (Changing of nipples 
recjiiiied about 10 seconds ) 

In 15 instances breast feeding of two minutes was followed by a 
period of one minute duiing which the breast was withheld 

At all bottle feedings the expeiiment ended Avith the infant suck- 
ing milk from the casv nipple oi liis own bottle (his regnlai nursing 
battle and nipple) Similarly, b least infants wcie pcimitted to suck 
without fuitlier interfeiencc during the remainder of the feeding 
pciiod, Recoidiiig in each case continued until the kymograph 
paper in use was exhausted. The bottle milk used in the experi- 
ment was the infant’s portion of the regulai supply of milk used 
for feeding the infants of the hospital. The temperature of tlie 
milk at the stait of the expeiiment was 42° to 45° C. During 
the e\peiiment the teinpeiature often diopped to 37° C and infre- 
quently as low as 32“ C No diffeicntial sucking reactions to these 
changes in tcmperatiiie wcic obtained 

Continuous iccords of the types of bchavioi studied vary from 30 
seconds to 9 minutes. All mcasiiics in Tables 2, 3, 4, and 5 refei 
to complete lecoids of a particular kind of feeding, not to a portion 
of the feeding period Poj example, if an infant sucking at the 
breast has the nipple lemovcd tliice times duiiiig the course of the 
sucking peiiod, accoiding to the above tables thcic is only one 
feeding peiiod Similarly, if a bottle baby sucking at the easy 
nipple has his feeding mteriupted thiec times by withdrawal of 
the nipple or substitution of a difficult oi diy nipple, theie is only 
one easy feeding period 

The subjects ubcd in this study were 10 male infants With one 
exception (Lon) all weic stuidy and aleit. Their recoids credit 
them with a vigotous giasping reflex Six of the infants wcie fed 
entirely from the bottle, three from the breast, and one from breast 
and bottle. Then ages ranged from 1 to 43 weeks 

Recoids wcie taken which coveied 30 feeding periods. Some of 
the infants wcie used only oriccj othcis weic used several times 
Some of them wcic used twice on tlic same day at dilfeieiit feeding 
periods. Lauj Lon, aiul Fis vcrc followed over several weeks (see 
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*V sjgnilies that the infant micturated during the evpenment: 
‘Mouthed the nipple for long periods 

'Made 2 weak sucks onK and mouthed nipple most of the time 
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5 p in. 540 20 L4-5 t-17 

'iU signifies that the infant mirturated during the experiment 
'A 2-pressure level of sucking uith no intermediate pressure 
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2-pre5sure Ie\el of suckmg: with no intermediaie pressure 

^RB Mgnifics that the feeding occurred at the right breast, and LB signifies that the feeding occurred at the left breast Vcording 
to the mother's statement, Lan prefers the right breast 
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Tiibics 2, 3, 4^ and 5) The infants and the numbci of times each 
scivcd as a subject aic as follows* 


Infants* 

jPow, bottle baby 

Ohl, breast baby 

Am , btcast baby 

Phif breast baby 

Laiij bteasc and bottle baby 

FiSf bottle baby 

Loitj bottle baby 

Bat, bottle baby 

Jl/or, bottle baby 

Gt fft bottle baby 


No of times used 
1 
3 
2 
t 
S 
7 
5 
1 
t 
1 


The cuslomaiy saiiitaiv piccautKJiis were observed with icspcct 
to apparatus, nipples, and milk 


G Ri-sults 

Although even a hungry neonate may suck foi sever til minutes at 
an empty nipple, sucking is primniiLy n food-getting lesponsc This 
IS shown by the fact that unless the activity is eventually rewarded 
with food, sucking gives way to fietting and ciying When the 
In east oi bottle is piescnted the infant concentialcs his energy in 
consuming the milk. Movements of the head, trunk and legs, clench- 
ing of the hands, and clinging to tlic mother aie all parts of the 
food-getting response If the milk flows easily, body activities arc 
few and mild, if difficulty is expeiicnccd in obtaining the milk, 
they become numcious, vigorous, and aic often accompanied by 
fretting and ciying The infant continues to suck milk until he 
is satiated, falls asleep, or exhausts the supply He stops only to 
bieatlie oi rest Thc^e brief lests with the nipple in the mouth 
may he the hist stage of plaving with the nipple As he gets older 
a time ai lives when for shoit intcivals m the feeding periud he 
forsakes sucking to look ainund or indulge in pseudo-sucking oi 
mouthing 

1 Duration of Sucking Penods Tlic duiation of sucking 
periods was detei mined foi all types ot sucking, but attempts to 
chait the icsults met with seiious difficulties. In the first place 
thcic was a gieat deal of mouthing and very weak sucking Most 
mouthing occurred with the lips slightly slitted so that no piessure 
was rcgistcicd Howcvei, mouthing with lips closed sometimes 

*The ages of the infants at the tunes they were cxpeiinicntcd upon is 
indicated in Tables 2, 3, 4, and S 
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g.ive slight dcpiess[oiis in the sucking cinvc — not unlike weak suck- 
ing. In fact, mouthing anti weak sucking were not always diftei- 
entiahlc Thcie were single and double strong and weak sucks 
followed by a rest, and long and short sucking poiiods sepaiated hy 
periods in wliicii sucking movements ceased but negative picssuie 
was maintained on the nipple (\cst hut not complete rest) There 
weie pejiods of spoiadic stiong and weak sucking sepaiated by 
monicntaiy rests Often a shoit oi long peiiod of sucking delciioratcd 
into vciy weak sucking and mouthing movements, some of which 
rcgisteied In ncailv all eases single sucks occurred which could 
not be identified dcfinitelv as belonging to a scucs of sucking 
movements 

In the face of thcisc diHiciiltics, it ^^as ncccssaiy to set an aibitiarv 
rule for deteimining the length of a sucking peiiod One suck or 
a senes of sucks in winch the successive sucks weie not sepaiated at 
any point by a time interval of one second or moic constituted a 
Slicking peiiod Sucks of less than 2 mm, Hg picssuic weie ignoied 
unless they signaled the start of a sucking peiiod. In 'Fables 2, 3, 
4j and 5, sucking peiiods weie designated as shoit (b) if they lasted 
10 hcconds or less, and long (L) if they c'v:tcnde(l beyond 10 seconds, 
Wlicn both long and short sucking pci tods occuiied duiing a situa- 
tion, they were so indicated (L -k S). 

Tables 2, 3, 4, and 5 contain lathcr full descriptions of the 
concuricnt sucking and gnpping icactions of infants to air sucking 
and to difficult nipple, easy nipple, and breast feeding Names of 
infants appear in the fust column at the left of the table. 'The 
condition of the diapers, diy, wet, cn soiled, at the tunc when they 
were lemovcd before the feeding period, and whether oi not micutii- 
tion occuired during the course of the cxpciimcnt, aic shown in the 
second column The age of the infants and time of feeding aie 
indicated in the following two columns Next each of the four 
different sucking situations, le, an, difficult nipple, easy nipple and 
breast, aic considcied with icspect to time (in see ) pei nutted for 
sucking, the peicentagc of this time actually spent in sucking, wlicthei 
the individual sucking peiiods are long or shoit, the i«ange of these 
periods in seconds, sucking pressuie in teims of tlic range and median, 
and the range of giipping piessuie and the median giipping picssuie. 
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Of the total tunc allowed foi sucking In CMcli of the foui nipple 
situations the amount of time (in yfi) actu.illv speiit in siu.kinj^ 
was as follows 


Air Slicking (21 eases) 

40% 

DilliculL nipple sucking (20 cdscs) 

<0% 

Efifay nipple sucking (8 cases) 

80% 

Iheast sucking (10 cases) 

90% 


Although the niimbei of seconds an infant acluallv spent in suck- 
ing in each situation was dctti mined, the peicentagc of time ci edited 
to him was the neaiest multiple of 10, The only exception Lo tins 
lule was at pcicentagts above 95 ami lielnw 10, in which instaiicejj 
exact incasuics appealed to caiiv some significance Fni cxdiiijde 
Lou at 12 weeks made but two fciblc sucks lasting ,i setond at the 
1 o’clock fccthng when sucking an This lepicseiited onl\ of I 
pci cent of tlie total time pci mi tied foi an sucking On the othei 
hand, Lan at 10 weeks sucked coiitinuouslv foi almost the entiic 
pciiod (oi 08 pei cent of the tune) allowed foi sucking at the light 
Ineast at the 10 o’clock feeding 

Only two infants, one at the hi cast and one ,it the e.isy nipple, 
sucked continuous] V tliiougliout a bituation A few of them took one 
01 two vciv buet icsts and thus fell slightly below 100 pci cent 
in sucking tune Infants usuall}' sucked continuoubl) foi a h^ng or 
short period at the easy nipple or breast, then icstcd foi a shoit 
time and lepcated this piocess until they bad finished feeding The 
duiation of single sucking peiiods vaiied from one second to scyeial 
minutes 

The langc foi all infrints in the foui sucking sitiuitioiis was 

Air 1-171 soc 

Difl'icult nipple 1-91- -see 

Easy nipple 1-193 sci 

Erenst 1-180 see 


The langc of the medians toi the individual infants in each 
situation was 


All 

DifJicnlt nipple 
Ens> nipple 
Bi east 


2- 15 scL 
1 - 26 sec 
1-54 see 
3 112 sec 


Lung sucking peiiods predominated in easy nipple .md hieas' 
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feeding, bhort Sudanis peiioJs pi cd animated in air sucking, Uuig 
and sliort pciiods avcic of equal ficqucncy in difficult nipple feeding 
2. Swfillou}tnff> Accoiding to Jensen (37) tlie infant swallows 
when he has accumulated a ccitam amount of inilk in his mouth 
Although no swallowing occurs dining tlic fust few sucks, aftei 
the sucking is well iindci wa}^ a suck is usually followed by a swallow 
In one instance the latio of sucking to swallowing is 2 1, Jensen 
rep 01 is that there is no swallowing in an sucking 

Witli older infants, however, the suck-swallow iliythm changes 
In addition, the swallowing activity® ficqucntly occurs with the 
coincis of the mouth slightly ajai so that the movement does not 
register. On naanv occasions the lips opened at each swallow At 
other times they opened only for occasional swallows, 

Without unduly stiessing the cftcct of piacLicc on sucking be- 
ll avioi, it can be stated that although tlicic weie many instaiiceb 
in winch tlie suck-sw.illow latio was 1 1 or 2 I, wheie noui isliment 
was obtained, thcic Aveie also many instances wherein the latio wat) 
vciy cumpliLated On the otliur hand dieic weic many instances 
in winch two or more successive swallows followed a senes of sucks 
Oil these occasions tliere was ficqucntly a definite pause in the 
sucking activity Sometimes the mouth w-is slightly paitcd At 
othei times it was closed and swallowing was iccoideci as notcJics 
on the sucking cuivc at the 0 pic'^sure level. Double swallowing 1*5 
not unusual Obscivation of oldei infants, 12-4-0 weeks, levoals 
that two successive swallows occasion ally occui when milk is easily 
obtained, Anothei peculiaiity is that infants feeding at a suck- 
swallow latio of 1 1 will suddenly shift to scvcial sucks pci swallow 
Piesent lecoicls show that the suck- swallow latio vanes con- 
siderably for the easy and difficult nipples and for the hi east The 

number of sucks pieccding a swallow at the easy nipple langed fioni 
1 to 10 with a medium of 4 The number of sucks pci swallow at 
the difficult nipple ranged fiom 1 to 28 with a median of 6 and at 


*An excellent desicnption of tlie pioccss of swallowing is pitseiited by 
Gesell and Ilg (26, pp 29-32) 

“When the Iipa wcic dry, observation ali(»>Neil that timing svvallov\ mg 
the coin CVS of the nioiiih vvcie slightly ajnr When the 1i[)s were wet, move- 
ments of the air bubbles in the milk at the conicis of the inontli sndicatcd 
that tile lips were sepaiated during swallowing Aii bubbles lising m the 
milk of the bottle during a aciics of these sucks and swallo^vs fiunishc-^ 
additional proof that air must have entcicd the mouth 
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tlie biciist 1 tn 22, with a median of 5 I^/in at 9 weeks revealed a 
langc of 1-14 <;ucksj median 4, at the left bicabt, and a range of 1-6 
sucks, median 1, at the right breast; which piobably indicates tlint 
lie obtained a smallei amount of milk per suck (due to clifficiilt 
breast oi low milk supply) at the left than .it the right bicast Lau 
also showed double and, inficquentlv, tuple swallows at the right 
breast 

In general it is tiuc that no swallowing occiiis duiing an sucking 
Howcvci, over a pi oti acted penod of air sucking the accumulation 
of saliva piobably necessitates occasional swallowing movements At 
least our iccouls icvcal a few widely scpaiated swallowing move- 
ments In this connection Pievei (53, p 258) states that while 
swallowing is no im ally associated with sucking, it is not essential 
to piolonged sucking at tlic empty nipple Variations in tlie piessiiie 
of the individual sucks of a sucking series resulted in changes ui 
the suck-swallow latio Such changes occuiicd frequently in difficult 
sucking In the easy nipple and hi east feeding situations sucking 
and swallowing gcneially took place with gicat rcgul.nity and often 
asbumed a definite rhythm The lecoida show inimcioiis mstancca 
of tioch.iic and dactylic iliythins (see Figities 4/?^ 6/4, and 7). 
Rhythms of 4, 5, 6 and 7 sucks to a swallow appealed less fiequently. 

3 Sifckui// Rate The rate of sucking vaiicd coiisidciahly for 
the different situations The number of sucks poi minute for all 
types of sucking i.inged fiom 44 to 208 For the diftcicnt sucking 
situations the i.itcs wcic as follows, 


All 

Difhcult nipple 
Easy nipple 
Brciibt 


84-208 sucks per niiTuitc 
76-140 sucks per nunutc 
44-132 sucks pci iniiuitG 
84-108 sucks pel minute 


The fieiiuencies wcie obuincd from tlic first five minutes ol 
sucking Inasmuch as it was not always possible to find 1 -in mute 
periods of continuous sucking, the late foi each sucking situation was 
obtained by adding the iiiimbei ot sucks which occuiicd in four 
widely sepal ated 15-sccond intervals, each ot which was located 
midway of a sucking period 

Available sucking cuives of the neonates used in Jensen’s study 
(37) show that these vciy young infants sucked an at a rate of 
more than 100 sucks pei minute and milk of a temperature of 
40“ C at .1 latc between 60 to 90 sucks pci minute 
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In this connection compiiiisoii of the MickiriR ciiivcs in feeding at 
the easy lupple revealed that the sucking latc per minute ^vas , 

Xt to 100 sucks for prolonRcd >vcalv sucking 
80 lo 88 ■Clicks foi piolonKCcI stion^; siickniK 
96 to liZ Sliest foi piolgtigecl deep sucking 

I 

IJalirissnikowa and Adodcl (2) state that all ncwboin infants do 
not suck alike They classified then 117 infants as follows. Fail 
to suck, 12, weak sucking, 21; noimal sucking, 74, laiul active 
sucking, 10 The iionnal sucker made 7-13 sucking movements in 
succession and then paused foi a second before lepeating this pei- 
foiinancc The active suckci made moic sucking movements befoic 
pausing One active suckci made 112 sucking movements in the 
fiist minute and continued to feed stiongly foi 10 minutes during 
winch time he made a total of 580 sucking movements When the 
ncwboin infant was placed at the iiiotliei’s bicast he made seaicliEiig 
movementb with thc‘ head and opened hib moutli as if seeking 
the inothci’s nipple Duiing sucking the pulse me leased as much 
as 16 to 30 beats per minute and appeared inuie rliytlniueal tlian 
usual Rcspiiation also accelerated and became inoic ihylhmical, 
although Its legulaiity was inteiiupted occasionally by long sighs. 
Body teinpeiatuic, determined anallj^ fell slightly duiing the feeding 
pel lod 

From the point of view of the physiology of fatigue, sucking 
movements arc piobably essential to pi ope r feeding of the young 
infant. Me controls the amount of milk in the moutli by legulating 
the stieiigth of the sucking movements Foi each such movement there 
IS a phase of tension — fatiguc-pioducing phase — in which the infant 
Clicks, and a phase of icla^cation (33, p 28) — iccupeiatioii^ — during 
which he lests and ficciiiently swallows Thus each siic.k cycle is 
a physiological process in which encigy is not only being consumed, 
but also acstoied. Sucking of this type is supeiioi to sucking in 
which negative pressure is maintained without sucking movements 
Now It IS quite piobablc that infants at times obtain milk by the 
lattei method When an infant appnicnlly testing maintains n 
sucking pressiiic gi cater than that jcquiicd to obtain milk thiough 
the nipple, theie is leason to believe that he is obtaining milk at this 
time even though he is making no sucking movements Instances of 
strong sucking picssuic without sucking movements occui in bic.ist 
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find easy nipple feeding (sec Figuie 7) In this cnnncction some 
of Jensen^s cuivcs show this pcciiliaiity 

The late of sucking probably depciuh in p.xit on the ficiiuency 
at which swallowing ncciiis and thcicfoie on the ease with which 
milk IS obtained In the case of air sucking the sucking late is 
high because the swallowing activity which piobably letaids the 
sucking activity usually is absent When milk is obtained with 
difficulty, scvcial sucks arc icquircd to get as much milk as is 
obtained bv a single suck at an easy nipple Hence, if swallowing 
depends on the amount of milk in the mouth, fewer swallows per 
minute will occui in difficult sucking than in easy sucking. Thus 
the ictaiding ninuente of swallowing will only slightly aftect dififi- 
cuU sucking Anothei iciison advanced foi the liigh sucking intc 
in difficult sucking is that the insuffiucnt flow of milk causes the 
infant to “speed liis sucking 

4 'Types of Sitektu/; Sucking piessuic was usually stiongei 
at the stait than at the end of the feeding pciiod In 10 tests of 
sucking pressure with the easy nipple dining which the milk supply 
was absoibed, theie wcie eight instances in which sucking prcssuie 
dcci cased during feeding and two instances in which theic wa^ 
no appicciablc fall m piessuie In the lattci instances the infants 
continued to suck air after the milk supply was exhausted and in 
one of these instances the infant ciicd and sucked alternately until 
he was lemovcd If it be tiue that the noinial infant consumes 
most of the milk witliin the first five minutes of tlic feeding 
pciiod (3), It can he easily iindei stood that sucking pressinc would 
be stiong dm mg the fiist stages of feeding 

Thcie weic maiked individual diftciences in sucking A study 
of the sticngth and charactei of sucking, based on obscivation of the 
infants and examination of the kymogiaph iccoids, disclosed the 
following types of sucking 

a Indolent weak® sucking foi slioit pciiods scpaiatcd by lung 
periods of quiet, looking around, oi playing with tlic nipple Infants 


’Neithci slow iior rsipicl riiovcincnts of the picssuic tube, not sliifting its 
location, within the month of the breast iiitiiiit produced any changes in 
sucking piessiire at these tunes The lube had to he pulled out of the 
mouth to bung about such change 

®The lecords permitted classification of sucking according to negative 
prcssuie as follows Weak sucking, below tO mm big, stinng sucking, 10-30 
nun Ilfii deep suukiog, above 30 nun Ilg 



390 


JOURNAL or GI NETIC PSYCUOI OGY 


of thrs type have been seen to spend more than 40 minutes without 
completely emptying the bottle 

h Steady weak sucking of less than 10 mm, lig piessure 
dining which the piessure icturns to 0 after each suck 

c Alternations of strong and weak sucking senes or vaiiations 
in strength of successive sucks Although the individual sucks of a 
series me seldom of exactly equal prcssuie, the difference In pressure 
IS sometimes so slight that the senes may resemble a picssuie plateau. 
Fiequently a succession of plateaus of diffcient heights appear in a 
short session of feeding. Vaiiatioiis in piessiiic of successive sucking 
niovcmcnts sometimes occur. Occasionally these movements display 
a ihythmic quality compaiablc with n metiical unit of verse. The 
liiythm sometimes continues foi several seconds (see Figuies 4B 
and 7) 

(L Stiong regular sucking of 10-30 mm, Hg piessure with 
only an occasional shoit rest. Picssuic usually returns to 0 after 
each suck 

e, Stiong regulai or irregulai sucking of 10-30 mm Hg pres- 
sure for 30 seconds or longer followed by a surge of deep sucking 
of 30-SO mm. Hg pressure and ending with strong sucking 

A Deep sucking Fust thcie is a shaip increase in suck- 
ing pressure during the fiist few sucks until a veiy liigh pressure 
level (30-73 nun Hg) is attained This level may be main- 
tained for a long period. This plateau may be followed by 
a sudden outburst of even stronger sucking, by weakci sucking, by 
cessation of sucking during which the pressure suffers little or no 
change, oi by sudden chop in sucking prcssuie to 0 with the last 
few sucks of the senes 

ff. Deep voracious sucking interrupted by ficquent icst inter- 
vals (see Figure 11), followed finally by strong steady sucking 

Deep sucking occurred frequently at the breast (see Table 5), 
However, there were two instances of such sucking at the easy nipple 
and one at the dry nipple. 

In breast feeding, sucking piessure during the fiist few sucks 
generally mounted quickly to a level of 18-73 mni Hg When this 
pressure level was reached seveial sucks in rapid succession were 
made before swallowing occurred. Swallowing frequently required 
two or 3 seconds before sucking was resumed. 

Combinations of stiong and deep sucking appealed at easy nipple, 
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difficult nipple, and breast feedinj^s (see Firuic 6/i) recoids 

(see Tables 3, 4 and 5) show two distinct levels of sucking piessure 
in one case each of easy and difficult sucking and in thiee instances 
of breast feeding In these five instances the infants sliifted sud- 
denly fiom one level (10-17 inm Hg) to another (33-73 mm Hg) 
with no intermediate levels, hence their iccoids show two median 
pressuies to distinguish this type of sucking fiom sucking in which 
changes fiom one level to another weic accomplished giadiialLy m 
a sucking senes In this connection Cieamei (16) lepoited pies- 
suics gi cater than any listed in this stud)', 

h* Psciido-su eking Inasmuch as sucking connotes suction — a 
drawing into the mouth — no bcttci teim for this type of activity 
suggests Itself The infant cairics on niovcmcnts with the mouth 
which have all the appeal ances of the sucking activity The mouth 
action may be weak oi vigorous In eithci case close observation 
reveals that the comers of the mouth aie slightly open so that no 
sucking piessure is legistcrcd* 

i. Mouthing, which includes lipping, tonguing, and gumming 
the nipple When inf nuts ceased sucking for a time but retained 
the nipple in the mouth they ficqucntlv lesortcd to mouthing the 
nipple — an activity in which the lips and tongue engaged in licking 
movements At times they gummed the nipple by successive upward 
thrusts of the lower jaw so that the nipple was depressed bctv'cen 
the gums with enough foice to register on the sucking record At 
other times they thumped the nipple vigoiously with the tongue, 
rolled It about in the mouth or held it quietly until sucking was 
resumed* All of these i espouses may be regarded as piiiely playful 
activities. In this experiment licking, gumming, thumping and 
rolling the nipple occuircd only for the oldci infants at the bottle 
nipple, None of the bieast babies or voung infants (undei six 
weeks) , exhibited these reactions, although some of them were 
reported as thumb or finger suckers, 

Psychoanalysts classify pscudo-sucking, mouthing, and piobablv 
weak sucking, as plcasuie sucking — activity designed not foi food- 
getting but foi the puipose of pioducmg plcasuie by feeling or 
manipulating the pleasure-giving object Tlie mouth in this case 
IS said to serve as an eiogenous (plcasuie-producing) zone Infants 
early in life suck the thumb, fingers, and objects within reach of the 
mouth, but whether or not this activity is an cxpiession of the 
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sexual instinct is difTici-iIt of pi oof It is interesting that tins study 
fails to reveal anv evidences of false sucking oi mouthing at the 
breast ur bottle (liiniig the first five weeks as long as food is 
available 

Types of sucking ohscived in these infants at times other than 
feeding include 

(a) Sucking movements of tlic lips without external stimu 
lation of tile mouth These movements occiii diuing sleep and after 
the feeding period 

Babies often make sucking movements with the mouth dming 
sleep One infant, Ohlj who fell asleep at the close of the feeding 
period retained the nipple in the month and continued the sucking 
movements These movements wcie cxcciitcc! vigoiouslj'^ cnougli to 
rcgistci a piessuic of 7 inm Hg (sec Figuic 9) Removal of the 
nipple was accomplished without disturbance to the sleeping infant 
but tJic sucking movements ceased immediately 

{b) Thumb, finger, and fist sucking, Uuiing the waking 
period this type of sucking is often carried on in lively fashion. Dur- 
ing sleep the child sucks weakly and intc unit ten tly oi mcidy keeps 
the hand at the mouth 

(c) Sucking at clothing, toys, etc*, diuing the waking hours 

5. Suchiufj Ptessitte, In order to compatc sucking picbsuies iii 
foul nipple situations, sucking pressures foi each individual m each 
experiment weie established by dcteimining the median picssuie for 
each senes of sucks in a situation and finding the median value of 
these medians. With this metliod of computation the range of the 
medians, and the medians of all the median values foi sucking at 
the different nipples, weie as follows 


Knnee of the medians 
Au sucking 0-39 mm Hg 

Difficult nipple sucking 2-19 mm Hg 

Easy nipple sucking 7-19 mm Hg 

Breast sucking 10-38 mm Ilg 


Median of the medians 
8 mm Hg 

11 mm Hg 

12 5 mm Hg 
14 mm. Hg 


Median piessure values of deep sucking in the five eases wheiein 
two pressnie levels appealed (see Tables 3, 4* and 5) were not 
included in the computations Inasmuch as three of these extiemcly 
high piessure medians occuired in breast feeding, tlieii inclusion 
would have gfcatly me leased the median pressure value foi this 
type of feeding 
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E:\tieme suck in r piessuies langed fiom 0 to 51 nun Hg at the 
tliy (air) nipple, fiom 0 to 36 mm Hg at the difficult nipple, from 
3 to 41 mm Hg at the easy nipple, and fiom 5 to 80 mm Hg at 
the biaast 

Median sucking pressures 'vveie easily determined in. most cases* 
The pressure undei whicli sucking in the different conditions of 
the cxpciiment occuricd Avas a matter ol individual dirtereiices of 
the infants as well as a mattci of the picssuie lequircd to obtain milk 
thioiigh the nipples* Each infant appaiently has a prefeicntial buck- 
ing piessiiie level- — a picililectiun foi putting a ceitain amount of 
eneigy into his sucking Baith’s obscivations (3) conhim this point 
of view Howevei, there aie infants who undci identical condi- 
tions manifest two levels of sucking picssuic, a strong and a deep 
level, ns Tables 3, 4, and 5 indicate They sometimes appeal within 
a single series of sucks without any intciniptioii m the feeding 
process At othci times the infant aflei a sciics of stiong sucks 
suddenly attacks the mdk supply with gieat vigor 

The medians of the individual median sucking pressutes, shown 
above, indicate that infants sucked with gi cater force at the breast 
than at the bottle nipples Similaily they registered gicatei pressure 
at the easy nipple than at the difllcult nipple Air sucking gave 
the lowest median pressuie. The range of the mcasuies is greatest 
for air sucking and least for easy nipple sucking. In air sucking 
0 piessuies occui because infants after scveial short unsuccessful 
attempts to piocuie milk lefiise to suck and icsoit to playing with 
the nipple, On the other hand, high piessuics occur through lenewed 
efforts to obtain nouiishment by gicater foicc when the customaiy 
pressnie which is usually successful in deliveiing milk fails in its 
mission (see Mot^ Tabic 2) In the latter case ciyiiig usually 
follows sucking 

The first few sucks of a sucking peiiod usually incicasc in pressure 
In weak sucking the geucitil level of sucking picbsuics may be 
attained almost immediately, in a few instances the first few sucks 
are stronger than the succeeding ones In deep sucking the inciease 
m sucking pressure is extremely rapid, sometimes as gieat as 10-25 
mm Hg between successive sucks (see Figure 11). Although most 
high prcssuies usually occuried within the first few minutes, frequent 
jumps from high to low pressures appealed throughout the feeding 
period. 
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FIGURE I 
The Nipple 

The small rubber tube (outside diamcteij 3mm ) communicates with the 
mercury manometer 


FIGURE 2 

Infant Fu, 12 Weeks 

The nature of gripping pressure (GP) preceding the feeding period. In- 
fant restless l-hc infant is not sucking, hence sucking pressure (SP) is 0 


FIGURE 3 

INFANT Fis, 14 Weeks 

Sucking at the dry nipple followed by tumescence (T) Gripping pressure 
(GP) IS stiong and constant This is one of the few records in which 
gripping piessiire does not fluctuate during the onset of T Sucking pressure 
(SP) IS fairly strong 


FIGURE 4 

(A) Infant 13 Weeks 

Sucking at the difhcult nipple Sucking becomes irregular and finally 
ceases as tumescence (T) sets in Note the fluctuations in gripping 
pressure (GP) (B) With the piesentation of the easy nipple sucking be- 
comes smooth and rhythmic, giipping pressure (GP) becomes steady, and 
detumcsccncc (D) takes place. Sucking pressuie (SP) ig strong and fairly 
constant The shifting of the time marker is due to the marked increase 
in gripping pressure 
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Sucking Fit (A) c 
picssiire (GP) is 
difficult sucking 


FIGURE 5 

Infant, Lau , 13 Wfeks 

nsy nipple and (H) difficult nipple Note that gripping 
steady duiing easy sucking and [lucUiates during the 
Sucking pressure (SP) is moic constant at the easy 
nipple than at the difficult nipple 


FIGURE 6 

Inf ant La7t, 9 Weeks 

Sucking at (A) left bieast, (B) right breast, and (C) bottle^easy nipple 
Note that gripping pressure (GP) is very steady at A and B and only 
slightly flncuiating at C Sucking pressure (SP) h fairly constant at the 
left breast, \cry strong hut inegular at the right breast, and generally 
weak and somewhat irregular at the bottle 


FIGURE 7 

Infant Obi , 3 Weeks, Sucking at Breast 
He maintains strong sucking piessure (SP) in resting and Inter releases the 
pressuie Strong, ihythmic sucking is exhibited duiiiig the remainder 

of the period 
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FIGURE 8 

Infant Phi ^ 4 Weeks 

Ccntinuous aucking at breast Gripping pressure (GP) increases irregularly 
with sucking pressure (SP) and finally becomes steady 


FIGURE 9 

Infant Ohi, 3 Weeks 

Near the end of the feeding period lie sleeps but continues sucking at 
regular intervals When the breast is removed, Ohl continues to sleep but 
the sucking movements cease, 


FIGURE 10 
Ini ANT Obi, 3 Weeks 

When the bicast is removed (A) Obi cries and kicks. T finally occurs 
When the breast is restoied (B), he makes several strong sucks but his 
excitement is so great that 15 seconds elapse before be finally settles down 
to steady sucking Note that gripping pressure (GP) becomes constant 
only after several seconds of continued sucking and that detUmescence 
sets in at D Sucking picssure (SP) vanes considerably 


FIGURE 11 
Infant Obi, 3 Weeks 

Tins record shows that occasionally a sudden burst of strong sucking is 
accompanied by a conesponding abrupt increase in gripping pressuie (GP) 
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6, Giippiuff Picssnie ancl Body 'Tension dtninq ihe Feeding 
Period It wns previously stated that gripping pressure was le- 
coidecl concui rently with sucking piessure u\ order to ahtnui evulcnce 
of the state of muscular tension befoic^ duiing and aftci the feeding 
period and also at iiitej riiptioiis in the feeding activity. It appears 
that m eaily infancy the state of tension of the fingci flexois, 
recoidcd here bv giippnig pressiiie, is indicative of the state of 
tension of the skeletal musculaluie (28, pp 441-44^) "When an 
infant closes lightly on objects, vciy liitlc tension is manifested 
by muscles of othci paits of the body, when he grips tightly, the 
stiength of the gup is le fleeted by a gencial inciease in tension by 
flexoi muscles of the cntiic rum in a distal-pioxinial diicction Even 
1 emote body pa its, such as the legs, reflect the incicase in tension by 
the fingci flexors Rapid altciations m tension of the gcncial body 
musculature which occui duiing emotional upsets aic cleaily shown 
by japid fluctuations of giipping pressuie while pciiods of calm 
arc accompanied bv steady giipping piessuic. 

Picsent rccoids show that during pciiods of composure tii feeding, 
undci conditions of steady sucking, strong oi weak, infants always 
maintained a quiet tense posture dining winch only slow movements 
occurred. This postiiie was leflcctcd by steady giipping piessui^ 
(see Figuies 6, 7, and 8). Peiiods of distuibnncc in the feeding 
period weie accompanied by rapid alteiations tn tension of body 
musculature, which were clearly indicated by rapid fliictiiatinns of 
gripping pressuie (see Figures 55, and 10) 

This tendency of the skeletal muse u lain ic to tense cuincidcntally 
with contraction of the flexor tendons of the hand was checked by 
frequent feeling of the infant's aims, chest, neck, abdomen, and 
legs, undei conditions whciein grasping varied from unusually 
stiong to weak, Expci iineiits wliicb arc designed to sliuw tins 
'^spread^’ of tension are now in progress 

In early infancy, sucking pressure .and gupping piessure may both 
be regarded as mcasuics of the relative strength of the hunger 
motivation. When the coiicuricnt records of sucking and gupping 
in a given situation were viewed with respect to the strength, 
variability, steadiness and duiation of these activities, the coire- 
spondcnce between them was exceedingly close* 

The continuous iccotd of the spontaneous sucking and gripping 
responses during the feeding period reveals in general a gradual dc- 
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Cl ease in tlie strength of both responses Just bcfoic the l^rcfist 
or bottle is piesented to the hungry infciiit, giipping picssure is 
unusually stiong but extremely fluctuating.® When milk is easily 
obtained at breast oi bottle, Slicking piessure soon attains its maxi- 
iniim stiength and icinains at ox near this point for some time 
The strong and somewhat vaiiahic gripping pressuie which accoiii' 
panics the flist few sucks quickly assumes a strong and steady 
trend as the sucking becomes smooth and regular. Fast sucking 
infants, oi those wlio finish feeding within 6 to 8 ininutes, sometimes 
maintain a stiong sucking picssute thiougliout the feeding pciiod. 
stopping only foi breathing oi fox leacl jus ting the mouth to the 
nipple. In the lattci case each outbuist of renewed sucking is 
usually picccded oi accompanied by a momentary increase m gripping 
pressin e 

R.espQiises io fteditig /iofh the dtfjicult nipple fall into two catc* 
go lies. Some infants sucked and giipped stioiigly and steadily in 
much the same mannei in -which they icacted to easy feeding Feed- 
ing, of couibc, was slower and was chaiacteiizecl by periods of 
restlessness (see Figure 51^) Rest inteivals weic of ficciuent occui- 
lencc, paiticulaily toward tlic end of the feeding pciiod Each 
icnewal of feeding was usually ncconipanicd by a siicldcii incieasc 
in sucking and gupping piessure On the othei hand, most infants 
aftei a shoit inteival of stiong steady sucking and Kiipping imme- 
diately manifested restlessness in the feeding situation Sucking 
became spoiadic and finally ceased. Rapid and tiiaiked fluctuations in 
musculai tension occiiiiccl, which weic indicated by the piessure 
cuive The restlessness usually increased and ended in lathei violent 
behavior The activity took the foim of stiffening, twisting, lolling, 
aiching, shaking the bead, ttu owing the aims, kicking, fietting, 
and student ciymg In most cases after quieting cloA\n they rc- 


®Tolciance of the pie-fecchng pc nod vaiied considLrflbl\ In most cases 
the infants, particiilaily the bieast infants, displayed gicat e\titeinent oi 
1 estlcssness {see Figiiies t and 10) Vigorous body movements, intei- 
nipted by peiiods of maiked isometric tension, wcic alteiuled b\ ciying 
and body qiiivei When the bottle was presented some infants did not, 
probably could nut, at onct adjust ihetiiscives to the feeding sitniitiuii S^lck- 
itig was spoindic, iiiegiilni in time and strength, vvlule gripping picssure 
Huctuated cnnsiclei ablv (sec Figure lOJ?) At the cad of the feeding period 
5iatintcil infa-nts. Iny rela>*r.d nr slept and maintained httlc or nn gripping 
pressine (27, pp 419-424) 
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ncwcd then sucking for one or more brief mtcivals On two occa- 
sions an inffint in appaient contentment returned to sucking at a 
pressure fai below that lequiied for obtaining milk through the 
nipple Sucking of this type may be icgaitlccl as a foim of playful 
activity, although psychoanalysts would piobably classify it as "pleas* 
Mrc suebng/^ Musculai tension as a lulc wa.s greater during 
sucking at the difficult nipple than duiing sucking at the easy nipple 

Itifattls* sucking and gnpping responses in the air sucking sUuaiton 
followed much the same course as their responses to the difficult 
nipple Some infants discontinued sucking at once, struggled vio* 
lently and ciied loudlv; others fiettcd> while one infant lay undis- 
turbed aften expelling the nipple. A few infants held the capsule 
weakly but steadily as they sucked intermittently at the nipple and 
then rcsoited to mouthing it or holding it quietly between the Ups 
(sec Figure 3). One infant sucked and gjipped stiongly and 
steadily for nine minutes without icstmg in the an sucking situation. 

Withholding and uulitdtmuing the hr cast oi eas\f mppU fiom 
infants usually signaled the start of crying and violent physical 
dcmonstiations. The cuive of giippirtg prcssuie during these einn- 
tional disturbances followed a veiy eriatic course (see figure 10//) 
Strongest and weakest pressures in quick succession were lecoidcd 
on these occasions. The cuive is a very good indication of the 
extreme and abrupt tians formations in tension occurring in tlie 
skeletal nuisculature, 

A definite relationship between sucking pressure and gripping 
pressure is further shown by the following facts, {a) In 27 of the 
29 sucking situations all long series of sucking moveincnts (20 or 
more sucks) of uniform pressure were attended by steady gripping 
prcssuie (<iee Figures 7 and 8). In the other two situations there 
weie fewer than 20 sucks m any senes (i) In 11 of 24 cases 
sudden outbursts of strong sucking weic anticipated by an increase 
in gripping pressure (see Figures 4i? and 10/?) j m 7 cases gripping 
piessuie mci eased simultaneously with increase in sucking pressure 
(see Figures 8 and 11) , in 5 eases giippmg pressure remained steady 
and unchanged, and m 1 ease it fell to a lower level (c) Gradual 
Increase ia sucking pressure was usually accompanied by steady 
gripping pressure (see Figure 7). In 19 of 28 such cases, gripping 
pressure remained constant, in 6 instances there was a gradual 
mciease, and in 3 instances slight iiicgulaiitics accompanied a shglit 
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ise of gripping piessure (d) A senes of sucking movements in 
i tile pressure of the individual sucks vaiied gieatly, was 
led iiy fluctuating gripping piessure in 9 of 21 instances, by 
late steady and fluctuating gripping pressure in 5 instances, 
y steady gripping piessuic in 7 mstanccs, (<?) Rapid fluctua- 
in gripping piessute always accompanied fretting and civ mg 
Figure lOx^) (f) The iccords also show that gicat fluctiia^ 
in gupping picssuie occurred duiing delay in feeding (see 
e 2), at withdrawal of the nipple (see Figure 10//), dining 
ilai sucking accompanied by fietting (see Figure 5Z?), and 
g sucking at the difficult nipple Slight fluctuations usually 
red during deep inegulai sucking and after a long sucking 
i Individual dlflfnences in gupping piessure appeared, The 
Is of Lon, who was not as stuidy as the otliei infants and was 
distinbed by hampciing situations, show only slight fluctuations 
pping piessuic at any time. On the othei hand the lecoids of 
who reacted violently to delay m feeding, withdrawal of the 
^ etc , invariiibly show great fluctuations in gupping pressuie 
iseivatjons of the behavior of infants in the experimental 
I on indicate that increases and decreases in strength of sucking 
ments aic accompanied by coriesponding iiici eases and dccrea''Cs 
►doiBinal tension A sciics of sucking movements is usually 
pated by tension of the abdominal walls A long senes of 
\g movements or an increase in their sticiigth appaicntly is 
ded by contiaction of the abdominal walls and a reduction 
e magnitude of abdominal lespiratioii 

was expected that muscular tension, so far as it is indicated 
ipping pressure, would be greater duiing strong sucking than 
g weak sucking, it was expected that due to fatigue and gradual 
tioii of the hunger motivation as infants approached the point 
tiation, tension would be greater at the beginning than at the 
)f the feeding period. The results confirm both of these prcdic- 
Cliangcs in tension during sucking which gave no return in 
shment, and during periods m which the food was withheld, 
also expected The nature of these changes is now a matter 
cold 

ipping pressure in Tables 2, 3, 4, 5, and 6 refers to pressure 


’search on this phase of the piobleni is now in progress. 



m 


JOURNAI. OF CrP^ETTC PSYCHOLOGY 


TA«LE 6 

Comparison or Sucking aNO Gripping Rfcords ior thp Four Sucking 
Situations 


Time range of 

sucking Sucking pi ess me Gripping pressm e 
% time stiics — (nim Ilg) (mm Ilg) 


Situations 

siuklnn? 

in seconds 

Range 

Median 

Range 

Mcdi.in 

An 

Diniciiit 

40 

1-171 

0-51 

8 

0-20 

4 

nipple 

60 

1- 9+ 

0-36 

11 

0-30 

5 S 

Eaav nipple 

80 

1-193 

3-11 

12 S 

0-25 

8 

Breast 

90 

1-+SO 

5 73 

5 in 

0-23 

10 

excited only 

at the 

time the 

infant is 

sucking. 

Pressluc 

duimg 


peiiods of withl'iolcling the nipple or witlidinwmg it from the mouth 
IS not shown Table 6 shows that the laiigc of giipplng picssuie 
dm mg nil sucking was 0 to 20 mm ?Ig Tlic median of the indi^ 
vjclual median piessuies wns 4 mm Hg The lange of giijiping 
piessure was 0 to 30 unn. Hg toi diflicult sucking, 0 to 25 mm Hg 
for easy sucking and 0 to 23 mm Hg for bicast sucking The 
medians of the mdividiial median picssuics for each of these three 
Slicking situations were 5.5, 8, and 10 inm* Hg tespectively 

The measures in Tdble 6 indicate that hi cast feeding leads all 
othei types of sucking witJi lespect to pci cent of time actually 
spent in sucking, length of individual sucking series, sucking pres- 
suie, and gripping piessuic Easy sucking, diflicult sucking, and air 
sucking follow m oulei Exceptions to this oidei occur twice in 
the air sucking situation and once ui the difficult nipple situation 
(see Tables 2 and 3). Wcic it not foi Ain at thicc weeks who 
on one occasion sucked an contentedlv foi 17 1 seconds witliout a 
pause, the time range foi a single an -sucking seixcs would be 1-36 
seconds Likewise, the lange foi an sucking piessurc would be 
0-30 mm Hg, were it not for the impetuous sucking of Mot at 39 
weeks, (Nurses cieclit A'lot with a bad temper ) A patticiilarly 
strong display of gripping pre^isuie by I*'js at 14 -weeks during suck- 
ing at the diflicult nipple elevated giipping picssurc above the 22 
mm Hg maik for this t-ype of sucking. The sucking and giipping 
icsults piobably signify that the picfciential oidci of feeding is 
breast, easy nipple, difficult nipple, and an 

“Where two piessure levels occmicd, the stiongei pi assure was used in 
computing this median, because in all cases the atTOTvger pressviic pi c- 
dominateci 



H M IIAIVIRSON 


405 


It IS appaient f.om Tables 2, 3, 4, and 5 tl.nt there ,, httle coi- 
respondence between sucking and giipping piessures froin infant 
to infant Age and individual differences piobnlilv outweigh tlic 
factors whicli make for positive correlation between these measures. 
For evample, if two infants, one of <5 weeks and another of 20 
tyeeks, suck milk with the same amount of prcssuie, it is conceivable 
that maintenance of this pressure exacts a greater toll (tension) 
fiom the miisculatuie of the voungci infiint than from the muscu- 
latuie of the olclci infant. 

Significance must be attached to the fact that strong sucking was 
^tended ny stiong gnpping, and weak sucking 1 ) 5 ' weak gripping 
The gradual increase in sucking piessiiic from air sucking to difficult 
sucking, difficult sucking to easy sucking, and easy sucking to b^ea^t 
sucking was paiallelcd Iw a coiiesponding incicasc in gripping pre^^ 
sure The incieasc in both sucking and gripping piessme is probcibly 
due to an incicasc in motivation Bicast milk is inoie effective than 
bottle milk or air, and milk which is easily obtained is more 
effective than milk whicli is obtained only with difficult}^, as an 
incentive to sucking and giipping, 

7 1 emal TuiUQSteuce Tlieic wcie 60 instances in which penial 

tumescence (7') of vaiving degices appeared (see Tabic 7 ) 
some cases the phenomenon occurred as ficquently as three or four 
times in a feeding pciiod It is, of course, difficult to give detailed 
accounts of all the situations iindei which T took place Howeyci, 
there weie eight type situations in which the plicnomenon was 
obscivcd The frequency of each of these situations and the number 
of Ts ocLuning in each situation follow 


Situation 

Ficqiiency of sihiatinn 

No of T*^ 

Infant carried oi held by muse 

29 

3 

'i'wo-minute delay in feeding, gripping 
piessuie only 

29 

S 

Bicnst lemoved 

15 

10 

Easy nipple i eniovccl 

3 

1 

Sucking at difficult nipple 

29 

24 

Difficult nipple removed 

29 

1 

Sucking at empty (an) nipple 

39 

13 

E 111 PC 5 nipple le moved 

39 

3 


leason for using only bo> infants as subjects for this investiganon 
IS now appnicnt Although both girls and bo)'s were used in the pre- 
liminary vvoik the frequent occurrence of penial tumescence necounls for 
the change iii the selection of subjects 
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^ occuiied fiequently during sucking at the difficult nipple and 
>ty nipple and at removal of tlie b least On the other hand T 
er^occiiried cliiiiiig sucking at the bicast oi casv nipple There 
» one instance nf T after removal of the easy nipple before the 
[cult nipple could he bi ought into use Of the 13 T*s which 
lined during air sucking 4 wcic exhibited by Fis at 1 1 weeks 
a single feeding period The icmaijiiiig 9 T’s appeared singly in 
eicnt situations Of the 2+ T*s rccoided dining sucking at the 
icult nipple, 4 occuiied in a single feeding peiiod {Lun, 13 
2 ks), 3 in another, and 2 in uacli of 2 other feeding pci tods. T 
) appeared tjvo and thiee times duiiiig a single feeding at icmoval 
the bieast 

riie following paiagiaph gives a biiet description of the ovcit 
lavioi of Fts at onset of T duiing bucking at the difficult nipple. 

As the infant begins to make strong and rhythmic auckiiig 
movements the legs contiact stiffly ao that the knees are laiscd 
liigli ovei the abdomen with the toes sharply flexed The 
hands iii c fisted near the shoulders Ihe sciotiim tightens and 
ihc testklcs i etract towaid the inguinal iings The infant now 
gets icslless, sucking becomes ai hythnuc, and postuial orienta- 
tion toward the source of food — n soit of encii cling move- 
ment — becomes maiked The infant lotatcs slightly toward 
the light and bungs the knees down against the cheat as 
trotting, Liying and T occur coincidentally 

1 the other occasions with this iiiftint rigid extension of the body 
d firchmg of the back accompanied the onset of T 
The conditions under which T appealed and disappeared in each 
nation are picsented in Table 7, The actual sucking situations 
the onset of T and the frequency of its appearance in each 


nation were. 

Strong Slicking at bottle 17 

Sucking and mouthing at bottle 11 

Bottle removed or withheld 10 

Breast removed or withheld 10 

Mixed strong and weak sucking at bottle 7 

Dt?lny ill feeding (held by nuise) 3 

Weak sucking at bottle 2 


If these situations me examined closely it will he found that T 
cuircd 23 times at withholding of bicast oi buttle, 13 times in the 
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nir bucking situation, niul 24 tunes in the cliflicult nipple situation 
In nthei uoids, iii 36 instances infaiUs obtained no nulk, wlicicas in 
2+ instances they obtained only a limited amount of milk \Mth'gretit 
CApenditur-e of cncigy. 

Sucking pressuic dining the onset of T varied greatly from infant 
to infant4^ The range of sucking piessiiic for all infants was 0-51 
mm. Hg. The median vanatjon was 5 mm. Pig In 11 eases only 
was sucking pressure steady. 

In geiicial, stiong sustained oi inteiniiltcnt btulv tension due tu 
isotonic 01 isometric iniisciilat conti action piecedcil and accom- 
panied the onset of The frequency of siitunipg movements, 

great lestlessiicss, fretting and crying at this time ate indicative of 
the state of musculai tension. In 31 cases tlie activity consisted of 
vigoious trunk, atm, and Leg inovcmciits In 9 cases infants with 
muscles tense moved tiunk, aims, and legs slowly as they stunned 
at the bottle. In 8 cases they held tlie tumk and legs extended 
stiffly In 4 cases infants alternately tensed and relaxed their 
musculatuic duiing peiiods of inteiinittent sucking, and in 4 cases 
they flexed the legs shaiply above tlic clicst so that the knees were 
close to the bottle. In 22 cases infants weie fietting and dying, m 
7 cases they weie only fietting, in 16 cases infants moved icstlcsslj, 
and in 13 cases they were quiet but tense, Oieat hnctuations hi 
gripping prcssuie usually accompanied the onset of T In all thcic 
were 46 instances of fluctuating gripping piessuic, 2 instances of 
alternate steady and fluctuating prcssuic and 9 instances of steady 
piessure Of these 9, piessuie lemaiiicd unchanged in 3 iiistanccb, 
mci eased giadiially in 4 riistanccs, and fell slowly in 2 instances 
The range of the fluctuations was fiom 0 to 22 inm Hg. The 
median vaiiation of all giipping piessuies was 115 mm Hg 

The feeding situations undei which detumescence {D) took place 
were as follows. 

Sucking or mouthing empty nipple or resting with 

jt in the mouth 13 

Sucking at easy nipple uicUiding 3 cases \w which 

Slicking iccords were nnt laken 15 


*®Suckiiig pxcBsure usually vaiicd during T and D* Howevci, some in- 
fants inaintained a constant pressure on the nipple as long aa they con- 
tinued to suck 
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Continued sucking at dilUciilt nipple following T 

nt this nipple 5 

Mouthing or le sting with difficult nipple in mouth 

following T at this nipple S 

Sucking at breast following its witlidiav\al fioin 

infant 9 

Sucking fit hi3 own bottle (rcgiilai niiisciy nipple) 7 

Resting after prolonged sucking at difficult nipple 1 

Lying in cub awaiting feeding 1 

Taken away and fed in niiiseiy 2 

Removal of empty nipple or difficult nipple 2 


There were 46 instances in which D occurred dining sucking 
at the cxpci imciitnl nipples The types of sucking and ficqucncy 
of each type were as follows stiong, steady sucking, 13; stead)^ 
sucking vaiying in stieiigth but always stiong, 8, mixed sucking and 
mouthing, 6, mixed sticmg and weak sucking, S; lesting and mouth- 
iiig, 4; icstiug, 3, uiuiulung, 2, weak sucking, 4, and lesting and 
smiling, 1 Sucking piessuic foi all cases ranged fioin 0 to 72 mm. 
Hg with a medinn vniiation of 2 5 mm Hg Tlicic were no 
changes in sucking piessine in 19 cases. 

Conditions indicating the physical and emotional state of infants 
weie relaxed and quiet oi quieting, 18, tense but quiet or quieting, 
27, tense and restless, 2, alternately tense and restless, 1 , .iltcinately 
tense but quiet, 5 Tension at this time was of the soit usually 
associated with the sucking activity, The greater this tension, the 
slower the D There was no fretting or cr^nng during D, Of 
the 47 available records there were 37 cases in which gupping pres- 
sure was maintained steadily at one Icvch Theic wcic 4 c.^scs of 
slow fluctuations of gripping pressure, 3 cases in which fluctuating 
piessure was followed by steady pressure, 2 cases of steady decrease 
in pressure and 1 case of mixed steady and fluctuating piessure 
The range of gripping pressure for all cases was 0 to 30 mni Hg 
with a median variation of 2 niin Hg, which was 9 5 mm, Pig 
less than the median variation during 7’ 

Table 8 summaiizes the actual feeding conditions attending the 
onset and disappcai ance of T in all 60 cases For example, the 
first cell of the table shows that 10 instances of T occurred during 
sucking at the difficult nipple and that T disappeaicd in these 
instances during sucking at the easy nipple 
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Compaiison of giipping pleasures at tlie onset and at the decline 
of T was made in the 45 instances \vheic\n mcasviics at these points 
were available In 24 instances the general level of gupping pres- 
sure was highci at the onset ot 7’j in 18 instances tlic pressure level 
was higher at the decline and m 3 instances picssiiie was the same 
at both points The median gripping piessiiic for all cases was 
8 5 mm. Hg (m. v of 24 mm 1-Ig) nt the onset of T and 7 0 
mm Hg (m. v, of mm Hg) at Dj whereas the average pics^ 
sures were 7 3 and 8.1 niiii* Hg respectively Exticnies in gripping 
pressure usually occur during the onset of T Frcssuie reached 
its highest point at this tune ia 31 cases and. its lowest point in 
26 cases In 19 cases highest and lowest pressures weie both 
register ed nt this time. Gripping pressure attained its greatest 
height during the abatement of T on 8 occasions and its lowest 
point also on 8 occasions. Top pressures for onset and abatement 
of T were equal in 6 instances and lowest piessuics equal m 11 
cases Hence, whereas the general level of gripping picssuie was 
highei at the onset of T than at D in only about onc-half the cases, 
extreme fluctuations in pressure occurred with inucli gi cater fre- 
quency at the onset of T timn at it& decline 
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The high gripping piessuic level dining the decline of T is ck- 
pJainnhlc as part of the general incjcase jh inuscuJai tcnsio/i as 
the infant icsuincs sucking when the ^vithheld bieast or bottle is 
rcstoied to him. 

The significance of guppmg leactions duiing T and abatement of 
T lies not so much in the stiength of the icsponscs as in their 
chaiactei Gripping responses during T take on an explosive 
qualit}'. Relaxation and strong contraction of the finger flexors follow 
each othei in rapid succession as the lestless excited infant alternately 
tenses and relaxes his body Gripping responses dining D acquire 
steadiness The infant may suck strongly oi weakly at tire nipple, 
but Ins body soon assumes a more or less constant tension, inter- 
rupted onlv hv bicatliiiig oi change of postiuc, and the fingers flex 
with steady ptessiiie on the capsule, as he settles down to feeding 
In passing, there was considerable variation in amount of turgidity 
of the penis, in speed of engorgement and disgoigemciit, and in 
duration of T for the seveial infants and for tlic individual infant 
on diffeient occasions Latij Obi and Gte usually attained 

maximum turgidity quickly , D occurred slowly in the case of Fts 
and quickly for Lirn^ Oblj and Gte, T took place slowlv for Lon, 
nevci 1 cached maximum tuigidity and disappeared rapidly 

Attempts to record the duration of T met with only paitial 
success It was often difficult to decide just when T began and 
when It terminated In 29 instances, howevci, fairly close estimates 
in teims of multiples of 5 seconds weic made of the duration of 
the phenomenon In 20 of these instances infants were sucking at 
the difficult nipple, in 2 instances they were sucking an and in 7 
instances the bieast was removed The median duration £oi all 
29 cases was 80 seconds, the average duiation 111 seconds, and the 
range 15 to 440 seconds. It might be added that the onset of T 
occurs ver 5 '“ rapidly in some instances (aboul; 10 second^») and ten 
slowly in others. 

enn readily be seen that the conditions imtler which the experiment 
was conducted produced marked miisciilar tension imdei two strongly 
contrasting situations — situation in which all tension apparently was 
directed toward support of the sucking activity and a situation in winch 
tension was due mainly to excitement and diffuse motor activity 

“Earlier record*! (27) indicate that gripping pressure of quiet infants 
IS fairly steady while thnt of restless infants fluctuates in accordance with 
the degree of restlessness displayed 
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Curiou&ly enough, D on 10 occa^ion*^ took place wlieu uifauts 
were sucking, mouthing oi icstmg with the difficult nipple in the 
mouth. In one of these instance^ \\lien tlic nipple li.id been witli- 
hcld for two minutes, the infant was tense and lestlcss dining the 
fiist stage of Dj in another instance the infant was alternately tense 
and 1 el axed as he siicked and mouthed, m both instances, Uoweve\, 
sucking was sporadic. In eight instances the infant was physically 
quiet OI quieting rapidly. 

T somcticnes inci eased during sucking and mouthing of the 
nipple following a peiiod of stioiig sucking However, T usually 
declined during mouthing The effects of lestlcssnc&s and fictting 
in thwarting Mtuations frequently cauied ovei into succeeding feed- 
ing situations and accounted in part foi the Riictuations in gripping 
pressuie during D, When 7' was present, tinge see nee fiequently 
increased during the first stiong sucking at the easy nipple 

Comparison of the sucking conditioiiJs attending the onset of T and 
Its decline sliowed tliat in gcncial T occuned when food was with- 
held, oi when It was obtained only with difTicuUv, ic, the «unount 
of food acquit ed did not compensate toi tiie eneigy expended in its 
obtainment. D took place when food was easily acquired, or the 
amount of food obtained was adequate to the cneigy expended. 
Hcncc neitlici stiong sucking alone noi moiitliing were T-piodiicing 
conditions. As a ninttn ot tact, in seveiiil instances sucking pi assure 
was greater during D than duung T, and mouthing occuned during 
both JD and T. However, vaiiations ui sucking piessiiie weie 
greater duiiiig T than during D 

In summal 5 ^ it can be stated that T is accompanied by restlesb- 
ncssj frequent fietling or ciying, marked alternations in nitiscubir 
tension, and vigorous body movements most of which have no 
connection with the sucking activitv D is accompanied by gcncial 
quiescence duung which the muscles may be m a state of complete 
relaxation or in a state of sustained tension The contiast between 
conditions attending T and D is reflected by the marked fluctuations 
in gripping piessure in the foiiiier instance and by the stt^adiiiess 
of gripping pressure in the latter instance. 

li. Discussion 

1 Sjichinff Obseivation of infants’ sucking 

reactions raises some iiiteicsting questions. 'Wily do some hungiy 
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infants in appiiient contentment suck foi scvcinl minutes at a 
dry nipple^ Why do the> stop nounshiiiK during the feeding 
period and play with the nipple^ M^hj^ do infants suck at a div 
nipple, thumb, or fingci aftci the hungei craving is satisfied^ 

At birth most of the infant’s waking time is concerned with 
feeding When he is satiated, he diops off to sleep As he gets 
older, his waking periods become longer and body activity «nnd 
icstlcssncss iiicicase The incieasc in body activity enh.ince*; the 
opportunities foi accidental oi puiposcfiil contsict of the inouih with 
objects near him, viz , thumb, fingers, clothing, etc., and sets the 
stage foi sucking which, although originally concerned with food- 
getting, may now be pursued as an end in itself 

The oldci infants fiequently mouthed oi tnngucd the bottle 
nipple, or pushed it fiom side to side of the nioiilh oi sucked with 
the coineis of the mouth ajar m all tiuce bottle situations. The 
occui rence of these types of activity at feeding time, accompanied 
by occasional smiling, indicates that the contact of mouth witli 
nipple may be a pleasuie-givmg experience or a playful activity. 
T never took place under the above conditions On the othei hand, 
mouthing and weak and false sucking OLCiincd occasionally in 
abbicviatcd form between pciiods of i estlessness, fretting oi ciying 
in the difficult nipple situation in the presence oi absence of 7\ 
The indications are that bo-callcd pleasuic sucking activities have 
little or no connection with T 

It is not the puipose of this study to review all the litciatiire 
on pleasuie sucking or to interpiet present results psychoanalvtically. 
Howevei, attention is diiectcd to a few rcfeiences which bear 
diiectly on the subject of non-nuti itional sucking. 

Psychoanalysts attach peculiai significance to sucking in the inter^ 
prctation of hbiduial aiin and CTtprcssion. Accoidmg to Ficud (25) 
the 01 a I region is one of the lliiec erogenous zones in the excitation 
of which the sexual aim of the infant (the pioduciioii of giatification) 
IS realized When, theiefoic, an infant sucks contentedly without 
taking in food he is obtaining the sensual gmtification which comes 
from the excitation of the oial zone 

Bcinfeld (6) considers pleasuie sucking by the infant as harm- 
less in Itself He states that Fieud does not ascribe adult sexuality 
to the infant and that the term ^'scxutil,” an unfoitunate woid 
under the circumstances, embiaces all tactual plcasuics Lindner 
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(47) clasSliics pleasure suckers as («) Mniplc sutkcis of loreigii 
objects nm\ of p^iits oi the body and {h) those combiue suckmg 
with nn jictivitj such as /ingciing some pa it of the hod 3^ 

Woodcock (69) lielievc!; that sucking of thumb, fingers, pacificis, 
etc, need not nccessaiilv be associated wth sexual behavior. The 
sucking nctjvilv assumes significance because of tlie patliological 
conditions which may icsult fioni sucking habits 

According to Stem (58), although sucking seivcs piimaiilv ns a 
means of acquiring food, it later is practiced as an end 111 itself 
The child icsoits to sucking objects, vis:., lluiinb, fingeis, nipple, 
and other objects, mciely loi the oiganic pleasure lie dcuvcs fjom 
the act Pleasure sucking is often caiiicd 011 witii gieat vigoi. 
Stern, in. discussing the psychoaiialj^tic intcipictcition of picnsuie 
sucking and the physical expression associated witli it dedaics, ‘'*We 
ninv therefoic 111 gieat measure accept the actual statement of psyclio- 
analysis conceining 01 game plcasuic in infancy without necessarily 
agreeing with their sexiiahstic infeicnces” (58, p. 131) 

In this connection it is noted that of the 2,731 sucking ex pet h 
ments performed by Jensen (37) 60+ involved div sucking (sucking 
on ail). Inasmuch as the infant denved no nouiishnicnt in tlicsc 
situations (theie weie no swallowing movements) the sucking that 
occinicd may be legaided ns of eithci leflcv peiseverativc or pleasure- 
giving nattiie 01 both Two of Ins statements aic significant, '‘Ten 
infants sucked on .iir continuously for 15 imnuLcs aftci their legulai 
feeding and were quiet until the next feeding peuod" (p 471) 
^'Immediately aftei the bottle is eniptv, swallowing ceases though 
sucking continues (shown in 100 pei cent of the cases where the 
bottle was emptied)'* (p. 468). Now Ficud (25) states tint 
while tlic child is talcing nouiishment it is also enjoying the 
giatification which comes from the sucking icaction itself. Tins 
pleasure enjoyment the child seeks to prolong bv snekmg the thumb, 
fingei, or othei object, in this case, the nipple, 

Levy (45) ill guts against the use of too fieely flowing nipples 
on the ground that insufficient sucking activity is one of the fic- 
qneiit causes of firigci and thumb sucking On the otliei hand, if 
sucking at the difficult nipple can piocluce the results desLiihcd above, 
perhaps the use ot nipples which yield milk only at gieat picssine 
should be avoided. By the same token, extended delay in feeding 
and coeicive use of an alieaclv 1 ejected nipple should also be avoided 
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"Veinl reasons may be advanced for the prevalence of noii- 
itional sucking (^) In tlie first place sucking is an easily pei- 
led native reaction When sucking is c-iriied on with little 
nditure of energy during rest inteivals in the feeding process, 
i feeding, and between feeding pciiods, it is almost as easy 
the infant to suck as to lie still (h) Inasimicli as sucking pef se 
ids tactual and piobably propiioceptive pleasure, the infant 
ongs the pleasure-giving expeiience, (c) Xhe total food -getting 
ition, involving tactual, proprioceptive, olfactor 5 ^, gustatory and 
mal sensations with their affective accompaniments, probably 
cs as an incentive for the continuation or leinstatcmcnt of the 
ing activity aftei hunger is guUified (//) Sucking, a well 
inized reaction at biith, piobably affords a ready and con- 
ent outlet for the excess energy of rcstlcs^ infants, whereas the 
e unoiganized and diftuse movements of other pa its of the 
y mnv not be adequate to the situation (c) Sucking is an easily 
ted lebponse which becomes conditioned to a gicat many cliveisc 
lull duiing early life 

Cow moil Occnir enre of Tini^ai tui/y in Rvetyffay Life Xherc 
othing new oi staitling about tliwaitmg as it occurs in this study, 
ints me ficquentlv thwaited in some way at feeding time They 
not always fed just on time They aic hungner and theiefoie 
.e impatient at one time than at anothei The nipple becomes 
;gcd, oi It gives milk too fast or too slowly Theie piobably aie 
pci feet bottle nipples, and moth ei s’ breasts diftei gieatly with 
icct to the amount of pressure rcquiied to release milk Ncailv 
studies on infant feeding pie sent situations in which hainpei- 
oecuis Cancstiini (12) used bieathing cuives and tontaiicl 
sations to show difterentinl leactions to taste Sour, salt, and 
Cl solutions caused iCbtlessnebS and 1 1 legiilai ities in the hieath- 
aiid fontanel curves Kadi.na's infants (19) sucked inilk at 
ipciaLuicb bclo\A' 20 C and tibove 40 C, Wlicn Pratt, ZVt el- 
and Sun (52) diopped w.itei of a tcmpciatuie of S” in in- 
its’ mouths, «ivoidaiicc reactions weie numcious Jensen (37) 
lochiced a vaiictv of distuibanccs m the sucking situation, viz., 
.h and low milk tcmpciatines, salt solutions, pinching the toes, 
iling the hail, dioppmg the infant four inches, holding the nose, 
1 air sucking. Reactions to these thu'ai tings included facial c\- 
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prcssions of disgust, iiiegulai sucking, .ivoitlance, and sometimes 
renewed sucking 

Pieyei (54, pp 147, 313) icali/;cd that Ins infant was often 
thwarted The child was emotion ally up set at being denied things 
that he ciaved Fiom the beginning he ichibcd to feed fioin the 
left bic.ast because of some inconvenience and on the si\th day 
he actually scicaincd when put in position foi this bicast The 
work of Cicamci (16), Bascli (4) ami llaith (3) in clasMfying 
breasts as easy-sucking and haid-?iucking suggests that aigaiiic im- 
perfection at the food souicc may be lesponsible foi such icfusals. 
On the other hand Cameron (H) states that breast babies fre- 
quentbj^ expeiicnce difliculty in sucking due pnncipallv to mechamcal 
impel lections in the sucking appai«atiis. 

Witliln our cultuic^*^ bieast weaning in many insUiiccs must be 
legaided as a thwarting situation. The infant is ficquenily leniovcd 
fiom the bieast within the fiist six months. Ilowevei, he seldom 
suricndcis to this indignity voluntauly In many instances weaning 
IS accomplished only undei the gicatcst difficulty. In a few cases 
the overt leac-tjon of the baby to tlie weaning piocess fails to i eve a I 
any indications of t!n\aiting foi c>.amplc, swhimtted to bottle 

feeding without any difficulty Mothers occasionally state that the 
infant prefcis the bottle to the bicast and the spoon to the bottle. 
There piobably aic physiological iciisoiis foi these indicated 
preferences 

Outside of those conditions which cause physical pain theie prob- 
ably is no more effective way of creating a tlnvaiting situation for 
the young infant than the method employed in this study, viz , 
delaying or interrupting the feeding piocess Although responses 
to the thwarting situation are classified as kicking, twisting, aiching, 
crying, etc, theie is no difficulty ni iccognizing the emotional tone 
undei lying the responses. 

3 Sucking, Thiomting, and Body Tension, The oiiil icgion, 
diaphiagm and abdominal walk all lunctioii in car lying on the 
sucking activity. Observations show that the gi eater the strength 
of the sucking reactions, the grcatci the con ti action of the abdominal 
walls However, whcieas the jaw and othci paits of the oial legion 


“Tlic time of weaauig vavies conaulernlily foi dirteient peoples (6, pp 
2 + 5 - 260 ), 
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the abdomen assumes a state of moic oi less sustained tension 
)ng sucking the tensing of the leg muscles an slo^-v flexion, stiff 
on and bracing the feet in niching the back may have been 
•d by the tightening of the abdominal walls — pliii i-inuscuLir 
mtion (17) In keeping u^ith the moic or less static tension 
ed by the abdomen and legs, giipping piessure on these occa- 
yas always steady. It may well be that this added tension 
ces the sucking activity niiicb in the same way that clenching 
Lws and gripping the hands togcihci tciiifoices the knee 
36) 

□rding to Woodwoith (70, 5 ) 185) '‘Xcnsioii may vciy prob- 
e the feeling of tense muscles, for tension occuis cs]icc!ally in 
ancy, and muscles aie tense then,” Later lie says, '^Striving 
e, attainment brings tJic feelings of idea sc ” 
igei IS *'fun(Inmciitall\' an oiganic state. '^It typically 

s the pi epaiiitoi V leactiuiis of seeking food” (70, pp 79-80). 
case of the infant this 01 game state is evidenced by icstlessness, 
nent find a gcncial incicase in tension of bodily musculature, 
Woodwoith icfcis to as “damned-up cncigy ” 'When the 
in his progress toward the goal encounters a barrier ‘*his 
ise IS ehoit, 01 increased eneigy put into his movement to- 
the goal” (70, pp 83 and 536). Failure is likely to make 
ibject angiv The situation at least is one which in most 
ces brings foith iinnecessaTy movements and maiked alteuia- 
in musculai tenhion When the haiiici is removed tension due 
:itemeiit subsides — piovidcd that the hampering was not too 
LOU& 13 '' cnfoiced 01 too long continued — and the body muscula- 
'issuines a state of 11101 e 01 less static tension Incieasc or 
ise m the stiength of the sucking movements is accompanied 
coiiespoiiding incicase or decicase in muscuhii tension The 
ise in tension is indicated not only by a rise in gripping pressure 
Iso by uiiinistakable leinfoicing movements of limbs and trunk, 
fepiessmg the abdomen, flexing the legs sharply or extending 
stiffly, oi biacing the feet against the pad and arching the 

Ohscivaiton 0 / T uinescence by Olhet hivestiffatOfS T is 
blv vciy common among male infants fiom the hist day of life, 
3 are var 5 nng dcgiees of T, some of which aie of so mild a forin 
escape obseivation. In all cases heiein icported the two or 
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three observers piesent agiced upon the pieseiice of the phenomenon 
before it was lecordcd. However, othci instances of probable T were 
noted 

Infants are seldom naked during feeding so that the picscnce of 
T usually goes unnoticed If they were more frequently unclothed 
at least some of the conditions con tiibii ting to T and D would long 
ago have been common knowledge Of course the investigator is 
always confronted with the age-long taboo against investigations of 
this type If T is as common with stuidy male infants as this slud> 
indicates, it is unlikely that mothers liave not observed the phe 
nomcnon, moie probably, cultural impositions have prevented parents 
fiom 1 elating their observations and led them to icgard such be- 
liavioi in their own infants as uniquely bestial, It is most interest- 
ing to note that following the disclosure of these results numerous 
doctors, muses, and parents have come forward with evidence 
substantiating the fact of the frequent occuiicncc of T in infancy 

T In early life has been rcpoitcd by several investigatois. Foi 
example, Watson (67) states that although the ^^tnnulatioii for T is 
unknown, it can occui at biith Blanton (9) lepoits five 
instances of T within the fust foui days of life. Moll (51) states 
that penial tumescence occui s in childhood and in fact even in 
infancy, The phenomenon may be produced by cxtcinal iiiitalion 
of the genital oigan oi bv a full bladdci According to Moll, suck- 
ing movements aie in no way connected with the child’s sex life 
Chnstoftel (15) observes that male babies at biith expeiience penial 
cngoigemciit at tJic time of micturition 7' tlieicfoie foictells inic- 
tuiitiun — a condition which is giadually lost in the couisc of veins, 
as mictuiition comes undci control This eaily expeiience is latei 
succeeded by the morning T due to bladder pressure Cliristolfcl 
adds that hunger makes infants icstless while the picssuie of urine 
quiets them Alictutitioii occuis not during deep sleep but in 
partial or entire wakefulness. He states that Russian wiiteis have 
noted that control of uiiiie duiing sleep is cluiracteiistic of the 
infant Micturition is a pleasant expeiicnce which may be accom- 
panied by pupillaiy expansion. Baliassiiikowa and Model (2) say 
that vigorous sucking by very active infants was accompanied by T 
which lasted throughout the sucking period and continued for 
several mmutQs after the breast was removed (Italics mine). "Glanx 
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dei Aiigeii” was often present on these occasions T appaiently 
was associated with excitation of the vegetative ccnteis 

The piesence of T has been obseivccl jii immature chimpanzees 
and monkeys and in adult animals In neatly all instances the 
conditions undci which the reported phenonicnon occmicd involved 
excitement due to physical restiaint or to thwaitmg of some sort 

According to Bingham (8) social stimulation of the cliim- 

panzee apparently selves to accentuate sexual activity. In the 
excitement attending the presence of visitois* Billy cxpeiicaced T. 
Pan levealed T when he was foicibly rcstiaiiicd on the mcasuiing 
plane T occurred “at the end of increasing excitement” which 
was accompanied by an incieased output of ciieigv “As excitement 
inci cased, and the avcmie of avaiLable motoi cxpicssions became 
more restiictcd, a new outlet was suddenly opened” (8, p 142) 
Bingham relates othei situations wheiem this phenomenon occuned 
in which there weie no appaicnt indications of icstiaint 

Hamilton's obscivations on the sexual tendencies of monkeys 
and baboons caused him to state (29, p. 317) “It is possible that 
hunger foi access to an enemy impels the inaciuiue tiiwaid the 
manifestation of sexual behavior.” Stone in his study of ‘‘The 
Congenital Sexual Behavioi of the Young Male Albino Rat” (59) 
found that aggressiveness was associated with sexual cxpciience. 
Miller (50), in desciibing the actions of a half-giowii m«alc baboon 
which had succeeded in icmoving the baseboaid fiom the fiont uf 
his cage, states that the baboon stionglv icsistccl the ciToits of the 
keeper in leplacing the boaid and in so doing expeiienccd a full 
erection. Tinklcpaugh (62) found that in chimpanzees and 
monkeys tljwiiiting pioduccd sexual icsponscs and that the ficqueiicy 
of the 1 espouses decieased with the age and cxpciience of the 
animal 

Feeding certainlj' has a maikcd conditioning inHucncc on the 
chimpanzee, both male and female P occiiued frequently and 
with some males veiy consistently at the sight of food One day 
when Bingham was holding food near Pan but causing the animal 
to wait for It, Pan strongly poitiayed genital tension At another 
tune when Pan was icstiaincd and the food withheld he became 
angiv Eventually T appeared (8, pp 133-147) It has been 
reported that in the instance of anthiopoid apes and ceitain other 

"Abstract of proceedings at Dr Claik L Hull’s infoimai seminar of 
February 12, 1936 
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piimates T <lid nut occni ^pecificfilly in response to food, but i.ither 
m response to lelief of tension arising fioiii fiustitition or the 
withholding of lewarcls Howcvci, thcie wcic othei occasions 
in which general CYcitemcnt was suflicient to elicit sexual excitement 

Lasliley «ind Wittson (43) obscircd T m the instance of « rest- 
less ihesiis nionkev of two monttis when its inoLhei picked neai 
the sex oigans Zuckerman (72) noted the phenomenon in a 
male monkey of six months Finally, Bingham (8, p 79) states 
that play thre«Lts, eiect advances and fighting aie “antecedents of 
copulatoiy behavior” 

In the piesent studs'-, although T ficqucntly occuiied concur- 
rently with stiong sucking, il Avas appaicnt that this activity alone 
was not adequate to pioducc the phenomenon Foi example, T never 
occinred diirjng stJong pjolonged sucking ^it the lucast or easy 
nipple, Again, whcaevei T was piescnt, stiong oi weak sucking 
at tlie breast oi easy nipple was always accompanied by lapul D 
As a mattci of fact, T always occuiicd when infants encountered 
a difficult 01 nutating situation, such as delay in tceding, with- 
holding the bieast or easy nipple, sucking an, oi sucking at the 
difficult nipple The situation, as alrCiid}' stated, not only produced 
maikcd tension in the skeletal musculature, paiticiilaily noticeable 
in the abdomen and legs, hut Avas frequently accompanied bv an 
unmistakable display of “fingci 

S Possrhh 1if*asf)}is /n? the OttiDunice nf Tume.sr.i^?ic.e, Nn 
unique oi alaiming sexual significance need be attnbuted to the 
presence of T in the male infant (30) Kuntz (42, p 301) states 
that “sexual excitation is a complex phenomenon which depends 
largely on the functional state of the internal sccictoiy tibsiie in 
the sex glands It cannot be hi ought about dining childhood until 
the sex glands, patticulaily the iiueinal sccietoiy tissue, have be- 
come functional If the sex glands aie leinoved eaily, the develop- 
ment of the seminal vesicles and prostate gland is arrested and 
sexual excitation can never be achieved.” In this connection 
Becker’s (5) histological examination of the external genitalia of 

'*lt was aomctimea difficult to determine whether or not ^‘angei” was 
always present daiing the onset of T Although sucking at the diflicult 
nipple frequently lesultcd in frettmg or crying, there were occasions when 
this situation produced only general icstlessness accompanlcc! by stilTcning 
of the body, sharp flexion of the legs, or arching of the back 
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jrcniature and full tcim infants points to veiy incomplete dcvelop- 
Tient of the leceptm oigans 

Available evidence from obscivations of infant behavior and 
from physiological c\peiimentation on animals points to a purely 
reflex explanation of T The phenomenon may be produced by 
Ticchanical stimulation of the glands or shaft of tlie peniS) by 
pressure-stimulation from a full bladder and by stimulation of the 
/isceral lami of the sacral neivcs (42, pp. 296-298, 3^, 1044- 
1045) Sim daily, ‘Vasodilation and engorgement of the erectile 
tissue ma}'* be elicited leflexly by waim applications to the organ 
ind surioundmg parts’ ' (42, p 299), as well as 1)3'^ gentle lubbing 
In the piocess of handling and cleaning the infant The ccntci winch 
mediates reflex T piobably js in the sacral spinal coid, although 
certain investigations (42, pp 297-298; 33, p. 1045) indicate that 
the lumbar icgiuii may to a ceitain extent siibseivc the functions 
□f the sacral centers. 

It is possible that the excitement attending the hampciing situa- 
tions may have produced 7^ directly by excitation of the paiasvmpa- 
t he tic nervous system or indirectly by increased tibdominal piessure 
due to sympathetic innciyation 

Cannon (13) has shown that in geneial the two divisinns of the 
parasympathetic nervous system function in contributing to the 
pleasure and comfort of the individual On the otiici liand, the 
presence of strong emotion, viz, fcai oi anger, winch energizes 
the S 3 ^mpathetic system, abolishes these pleasurable states, It is 
common knowledge that fear and anger inhibit sexual excitement 
in the adult (42, p 459, 13, pp 334-337) and, as fai as is known, 
there is no reason to believe that the sympathetic and pain sympathetic 
systems function otl 1 cn^nsc than antagonisticalh' m the emotional 
life of the infant 

It has been suggested that whereas fiustratioiib which icsult in 
fear oi angei typically inhibit Tj certain kinds of fiustiations which 
bring about stiong emotional upheavals characteristically encigize 
at least some parts of the parasympathetic division Indeed, Cannon 
(13, p 31) states that “great emotion, such as is accompanied by 
neivous discharge via the sympathetic division, may also be accom- 
panied by dischaigcs via the sacial fibies “ ‘'The orderliness of 
central arrangements is upset’^ (p 338) and it is possible that under 
these conditions the opposed innervations dischatge simult.anconsly 
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ratliei than reap locally Latei he states (pp. 344-345) "that any 
high clcgice of excitement in the central nervous system, whether 
felt ns anger, terror, pain, anxiety, joy, grief oi deep disgust, is 
likely to break ovei the tlucshold of the sympathetic division and 
disturb the functions of all the organs which that division innervates " 
For example, mild emotional states, such as woiry and anxiety, may 
cause constipation by inhibiting tlic activity of the colon, whereas 
strong emotional stress often increases the activity of this organ as 
well as the bladder (pp. 31, 338-339) It appears then that sacral 
innervation in times of intense emotion is entirely possible Further- 
more It is conceivable that under these conditions the functions of 
this division of the parasympathetic nervous system may extend be- 
yond activities connected with the colon and bladder. 

Furthermore, there is reason to believe that excitement docs not 
invariably produce comparable upsets in all individuals. Kuntz (42, 
p 460) states “that emotional excitement may bring about cither 
impaired digestion due to sympathetic stimulation or gastro-intestinal 
hypcr-activity as a result of parasympathetic stimulation or sympa- 
thetic inhibition."' In fact Luedeis (49) finds that in excitement 
gastro-intestinal function is accelerated in some patients with 
psychoses. 

During the onset of T there was marked tension in the abdominal 
and leg muscles. It is well known that adrenal secretion is increased 
in emotional excitement One lesult of the presence m the blood 
stream of the added dose of adrentn is its invigorating effect on the 
trunk and limb muscles. In this connection Cannon (13, p 93) 
states, 

Both in excitement and in strong excition the blood is forced 
in large degiee from the capacious vessels of the abdomen 
into other parts of the body In excitement the abdominal 
arteries and veins are contracted by Impulses from the splanch- 
nic nerves. In violent effort the diaphragm and the muscles 
of the belly wall are voluntarily and antagonistically contracted 
in order to stiffen the trunk as a support for the aims 

It IS probable then that T may be produced as a icsult of picssure- 
stimulation of the sensoiy neurones of a distended bladder. There 
IS leason to believe that the reflex acts of T and mictuutioii arc 
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clu'^ely related^® (15) Eaily morning T is usually attiibuted to 
distention ol the urinary bladdei which in some way, probably by 
pressure, stimulates the neivcs which mediate T" Similarly, T which 
occurs during the act of defecation, in which abdominal and pelvic 
muscles contract sharply to ciowd the internal organs of the lower 
viscera, probably may be accounted for on the same principle, Now 
the afferent paths for T lie within the pudic nerve, and the sensory 
paths for reflex: conti actions of the bladder lie in the ncrvi crigentes, 
or the neivl erigentes and pudic nerves (The motor paths for the 
reflex acts of both functions lie in the ncrvi crigentes.) If picssurc 
from within the distended hladdci is the effective stimulus for reflex 
contractions of the bladdei, it is possible that, inasmuch as the 
afferent paths for both bladder contraction and T lie within the 
pudic nerve, picssure stimulation of the sensory libies leading to 
bladder conti action may also affect the fibres leading to engorge- 
ment of the penis Fiirtliermoie it is quite conceivable that in 
the excitement of a thwarting situation the marked contractions of 
the abdominal muscles against a full or partially filled bladder may 
be at least as effective as a distended bladdei alone in producing T. 
In fact it has been suggested that cxticme abdominal pressure alone 
may evoke T in much the same way that straining during the act 
of defecation produces it. 

Thus in the piesent situation T may have been produced by strong 
abdominal prcssuie due to the general increase in diffuse activity 
within the central nervous system (and skeletal musculature) when 
the activity finally attained the stage at which it was effective in 
exciting into action the autonomic nervous system If this explana- 
tion be coricct, onset of T should be attended by an increase in body 
tension While the results m general show an incicase in the 
strength of gripping with the onset of T, the significant feature of 
the curve is its fiequent and erratic fluctuations in tension winch 
indicate the high degree of excitement experienced b 5 ^ the infant 
Thus, to the extent that gripping stiength is a valid index of general 
body tension, and that excitation of the autonomic neivous system 
may be expected to produce gieat alternations as well ns increase in 
body tension, the results appear to support this explanation 

furtlicommg papci based on full day observations of naked infants 
will cover the subject. 
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Accoidmg to Tayloi (61, p 166) the blocking of an impulse or 
terdenC 3 ' may bring about altci native responses such as '‘(^/) various 
striped-muscle patterns, {b) tlic emeigciKV emotions, (r) the 
mechanisms of laughteT anti ciyiiig’, etc* But, he lulds,. alterna- 
tive icspunsc mcchamsjns me jnadequate to jeljcvc the '‘basic Jife- 
maintaiiiing luges of hunger, tlnist Tlic^c uiges aic relieved 

only so far as 'vve know by the specific piovisjon of noui isliment, . 

(p 172). Furthcrmoie, when in a Jiighly exciting situation the 
oiganism is ‘'set” for violent cxeicisc of its bodily functions, an 
infant whose capacity foi movement is limited to kicking, squirming, 
thresliing about, twisting, aiehing and ciying, inav be quite unable 
to discharge in the noimal manner of an adult the suiplus cncigy 
built up by excessive secietion of the aclicnal glands, As a lesiilt 
It IS conceivable that the “oveiJlow” of enej^ry leads among other 
things to violent enough conti actions of the abdominal walls to 
produce T 

Other theories have been pioposed to explain uccuiicnce of T in 
the present cxpeiiment For example, it has been suggcsfcd tliat 
inasmuch as salivation and T are both under contiol of the pnTtasviTi- 
patlietic division of the autonomic noivotis system, and inasmuch 
as the various lesponse mechanisms of this division arc as vet in a 
state of incomplete individuation, a situation which bungs .about in- 
ci eased salivation, viz , sucking at a dry nipple oi one through whicli 
milk IS obtained only with difficulty, may possibly elicit other 
related responses, among which is T, In othci woids, the parasym- 
pathetic mechanisms may tend to function more oi less as a unit in 
early infancy and to become functionally cliftcientiatcd only at a 
later date This theory docs not explain why 7’ occuis at with- 
holding of the nipple unless it is assumed that hunger oi the mere 
presence of food or both is sufficient cause for the increased flow of 
saliva. 

Now it IS possible that severe muscular tension and violent body 
movements may have caused T bv reti action of the testes or agita- 
tion of the penis, Howevci, inasmuch as> T frequently occuned 
when there was little or no movement of the lattei oigaii and 
retraction of the testes followed or accompanied the pioccss of 7b this 
explanation of the onset of the phenomenon appeals to be inadequate 

It has also been suggested that T in this expenment occuued as 
a duect result of thwarting, just as bristling occuis in a hungry 
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dog on attempts to remove his food. In this sense T is just one of 
the reflex enLaigemcnt piocesscs characteiistic of lagc, which include 
such overt reactions as inflation of the tiunk, clenching of the fists, 
tensing of the musculatuie and election of fcathcis, haii and tail 
However, the evidence against this theoiy is ovci whelming (42, 
295-301) 

From a psychoanalytic point of view the occuricncc of Tj, resulting 
fiom frustiation at the oial zone, mav he regarded as icpicsciiting a 
shift m focus of libidinal cxpiession from one plcasmc zone (oial) 
to another (genital),^® If this exphination were concct, a decrease 
in body tension would be expected to accompany the onset of T, 
which ccitainly is not the case 

Of the scvcial explanations of the pioccss of T, this papci is 
inclined to favoi the ones which place emphasis on abdominal pics- 
siire Undei nonnal feeding conditions tlie desiie (chive) for food 
by a hungiy infant is siifficicntlv stiong to call lortli vigorous sucking 
and giipping, It has alicadv been noted that when sucking is well 
unclci wav it occurs smoothly and legiiUilv at iinifoim strength while 
gripping tension becomes constant When thwaiting is intioduccd 
in the sitiialion activity is not only mu eased, it is frequently dis- 
jointed Instead of apparent contentment with liis situation, the 
infant manifests lestlcssness oi anger and ficqucntly aggiession The 
activities involved in the feeding pioccss lose then smoothness and 
reguLaiitv, and movements extraneous to the sucking pattein come 
stionglv into play Of these movements peihaps the most conspicuous 
aic the scveie con ti actions of the abdominal walls While othci motor 
patterns vaned dining the onset of 7, maiked abdominal pressure 
was always present 

^Piofessor Earl Zinn of the Dcpnitmcnt of Psychiatry aJid Mental 
Hygiene of tlie Yale Univcisity Schoot of Medicine has supplied the fol- 
lowing interpretation of Fi cud's theory of Libido Displacement. "In terms 
of the thcoiy of libido economy blocking libido giatificatinn at one outlet 
would result in increase in tension, and the cKpcctation would be that 
attempts would be made to reduce this tension (according to tlie pain- 
pleasuie piinciple) by the utilization of other erogenous /one outlets, 
piovided these outlets were functional'’ Foi further information on Libido 
Displacement see Hcaly, W > Bronnei, A 1 ' , and Boweis, A M , 
structiiie and meaning of psjcliounalysis New York Knopf, 1930 Pp* 
xx-h482 
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I SUINIMARY AND CONCLUSIONS 

1. Diffeicntial icsponses wcic obtained to breast fccclui}^, air 
suckiiifij easy and difficult sucking at the bottle, and delay and 
interruptions m feeding. 

2. Concurrent Tccords of sucking picssurc, gripping pressure, and 
general motor activity, indicate that the oidei of picfcicncc in 
sucking IS as follows* bieast, easy nipple, difiicult nipple, and dry 
nipple. Tins oidci of prcfci cncc is also indicated by the peisistcncc 
of the sucking activity, 

3. In general there was a decrease in sucking prcssuic, gripping 
picssiiie, and bodily activity^ thioughout the feeding pciiod. The 
dccicasc was sometimes giaduiil and sometimes fluctuating 

4. The ratio between sucking and s^^'allowlIlg niovcincnts vaiiccl 
considerably for tbc diftcrcnt feeding situations Fiequcnlly several 
sucks piecedcd a swallow On other occasions two oi thiee success 
sivc swallows followed a scries of sucks. 

5. Air sucking occnsiunally continued for several in mutes. 

6 Contented feeding, in which the amount of milk acqiiiied 
compensates for the amount of cncigy expend ed in sucking, was 
evidenced by (^0 legulaiity of sucking movements, {b) iinifoiinity 
of sucking piessiue, (c) steadiness of gnpping prcssinc, and (r/) 
infieciucncy of changes in bodily postal e H.impeied feeding, whicli 
includes mr sucking, delay and in t eruptions \n feeding, and difficult 
ubtainment of milk, was charactCHzed by (/r) stiong but spoiadic 
sucking of varying picssurc or i ejection of the nipple, (Z/) rapid 
and marked fluctuations in gupping piessiue, (c) general lestless- 
ricss, {(1) increase in muscular tension, (c) excitement, and (/) fre- 
quent aggressive bodily movements. 

7. The records show that the tension of the flexoi muscles of 
the hand vanes diiectly with the stiength of sucking. To the extent 
that tins tension is an index of general body tension, the latter also 
vanes directly with the strength of sucking. 

8 Tolerance of hampeung situations varied greatly from infant 
to infant, and from time to time in the individual infant. 

9. With the exception of the breast feeders, hampciing was 
more effective in the earliei part than m the later part of the feeding 
period in producing overt manifestations of frustration With the 
breast feeders these responses apparently could be produced at almost 
any time during the feeding period. 
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10 Pcnml tumescence (T) was accompanied by restlessness, fre- 
Queiit e\citemcnt, and marked musculai tension, sometimes sustained 
but usually fluctuating, Dctiiniesccncc (/)) was accompanied by 
general quiescence and steady, sustained musciilai tension The 
stronger the sucking during D, the moie marked the tension and 
the slower the Z). 

11. Although T dul not always occui in hampeung situations, 
every instance of obseived T occurred undei conditions wherein the 
sucking activity was hampeied Elimination of the hampering 
situation m cacli instance was followed by D 

12 The duration of T varied considerably The phenomenon 
occasionally peisisted for several minutes during sucking at the difli- 
cult nipple, 

13. Genital responses did not occur during strong sucking at the 
breast nr easy nipple 

14 T is probably of common occui rcncc in male infants, It 
probably occui s even in pre-jiatal life. 

15 Physiological evidence and the behavior of these infants 
indicate that maiked abdominal pressure is piobabl}' the most effective 
stimulus for T as observed in the present situation 
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THE ELECTROENCEPHALOGRAM DURING NORMAL 
INFANCY AND CHILDHOOD: I RHYTHMIC AC- 
TIVITIES PRESENT IN TPIE NEONATE AND 
THEIR SUBSEQUENT DEVELOPMENT^ 


Nounal Child Deveh/finent Study of the Depo) tmcjti of the Diseaies nf 
CJnldfen, Cohimbin Vni^asity^ and the Babies Hospital, Ne^io Yotk City 


J Roy Smith 


A Introduction 

Observations on the electioencephalogiam {e e g ) diiin'ifr normal 
infanc 3 '' and childhood have been conceiiicd chiefly Tvitli a coinparison 
of the alplia ■^vavc component in children of various ages \^ilh the 
familiar 10 pci second waves usually seen in the adult Of the 
existing data, those of Lindsley (19) [cf also Loomis, Harvey, and 
PTohart (20), Bergei (5), Kieezer (15), and Davis and Davis 
(6)] establishing the natuie of the frequciicv vniiatioii of these 
waves with age aic the most complete With one iiiiiiui exception, 
Lindsley^s findings lelative to the piowth of the alpha ihvthm 
have lecenllv been coiioboiated hv the wiitei (25) Othei ihvthmic 
components of the e e g , well established long' before tlic alpha waves 
appeal and appaicntly emanating fiom the scnsoi y-inoLoi jegion, wcic 
also dcsciihcd in the hittei leport It is with these lattci ihvthmic 
activities winch piecedc the alpha waves in development that the 
present paper is specifically concern ed Supplcincnt.irv data aic pie- 
sented indicating the vaiioiis piopeities of these ihytlims in tlic 
neonate In addition, an attempt is made to outline the giowth 
changes undeigone dm nig infancy and eailv childhood bv tlic v.mniis 
MMves 

13 Technique 

Established technique was einplo 5 "cd Fluctuations in electiical 
potential occinring between two electrodes applied to the intact 
scalp weie led oft to appropriate amphfieis and the amplified poten- 
tials wcie then recorded by means of an ink-writing undulator (Gar- 
ccau and Davis, 10) In practice a system of thiec uniform inde- 

^Acceptecl for piililicntioii in March, 1938, 
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pendent amplifies with balanced input ( Matthews, 23) could be 
employed to operate three undiilators which wrote on the same paper 
tape, permitting simultaneous rccoicliiig from three separate pairs 
of electrodes on the scalp 

Tlie obsei vatiuns wcic earned out undci iinifoim conditions with 
the child lying at icst and in seini-darkncss within an elect] ically 
shielded and pnitially souncl-pioofcd chamber. This chainbci, which 
lioubed the input stages of tbo ampHfieis in addition to the bed upon 
which the child lay, was set up in one coiiici of a laigc and i da- 
tively quiet labointory room 

For electiodes we liiivc usually employed small cylindiiCiil pellets 
of lead 5 to 6 min in diamctct and 5 mm long, Ctich fo ice-fit ted into 
the lumen ot a small soft luhbei giommct These electrodes were 
held agninst the scalp by means of a snugly fitting ruhhei bandage, 
as showMi in Figure I Ifipolai leads weic iiiiifoimly employed 
Bcfoie each elcctiodc uas applied, a small patch of hail was lemovcd 
and tlic unde living scalp cleaned with tilcohol Saiihoiii elcctiodc 
paste was employed to i educe contact icsi stance Undci these con- 
ditions the DC cemtact lesi^tance usually measiiied between 2,000 
and 5,000 ohms Electiode positions ^^CIC determined in appioxiinate 
relation to undci lying rai tical striictiiics hy |•ncaslllcnlcnt witli re- 
spect to ceitain anatomical landmailcs and wcic standaid from ex- 
periment to expenment (cf, foi example Figure 5). 

Obscivations weie made upon a total of 71 noimal childicn. 
Included in this group wcic 14 infants and young childicn langing 
in age fiom one day to 4)4 years upon whom individual seiial ob- 
servations were made over peiiods langing fioin 4 to 18 months In 
this serial study the mtcival between ohscivalions luis depended 
upon the age of the child Rccoiding on the newborn usually began 
on the firi»t post-natal Jav or as soon thereafter as the child was 
available It was continued twice a week for the fiist Uircc weeks, 
theicafter once a week until the end of the sixth month, and twice a 
month from then until the end of 18 months. In childicn over 18 
months the inteival between obseivations was one month until the 
age of three years and two months beyond this age. In addition to 
the seiial recordings mcidentfil obscrvaliiuiis weie made upon a group 
of 11 newborn infants Supplementary cross-sectional data ^velc also 
obtained from single obseivations upon a group of 46 childicn 
varying in age from 3 to 17 veais 
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FIGURE 1 

Ruddfr Bandage Electrodl Preparation as Empioyed in a 9-MnNTii&-OLD 

Infant 
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C, Results 

1. Rhythmic Athvitres Pieseni in tiie Neonate Tile character 
of the e,e of the newborn infant dcpciuK in laigc nicasuie upon 
the placement of the elcctiocles employed Thus, although tiacings 
taken With hipolai leads rcstiicted to the occipital lobes or to the 
cxticmc fiontal aicas may fail to show any noticeable pctcxUial 
fluctuation at or soon altci birth and mav give typically a flattciicd- 
out “baseline” pattern, lecoids obtained with electrodes placed , 
various positions uvci the sensury-motor legion may exhibit con- 
sideiable and varied electiical activity. The activity in question is to 
be observed only during sleep or duiing states of diowsincss and le^ 
laxatioii mimed lately picccdiiig sleep; if the infant is awake and 
moving, it is abolished* The pattern of the activity may be described 
as picdominantly landoin ox iiicgular with the occ.asional appear- 
ance of rhythmic waves which occui in shoit senes segregated mo- 
men tar ilv against the prevailing irregular backgiound 

These rliythmic sensoiv-niotoi aica waves langc in ficquciicy fiom 
one to appioxiniately 20 oscilliitions pci second*^ The various waves, 
however, aie not clibtiibutcd uniformly ovci tins fteqiiciicy range 
but tend to be gioiipcd in such a way as to suggest several distinct 
ficquciicy bands. The prevailing waves aic slow and vary in fre- 
quency fxom 3j4 to abovit 6 pci second although they appeni usually 
at 4 or 5 per second These viaves aie conveniently Teferred to as 
“diowsy waves" because they appear cliaiactei istically ni older in- 
fants during pie-sleep diowsing states Similai waves have been 
described as appearing dining sleep in adults by Gibbs, Davis and 
Lennox (12) and Davis, Davis, Loomis, Haivey and Hobart (7) 
Three other well-defined ficqueiicy groups also appeal, The slowest 
includes waves varying fiom 1 to 3 pei second with a mode piobably 
at 2 per -second. These very slow waves apparently correspond to 
the "delta” waves iccently described by Walter (28, 29). The two 
other groups embiacc waves ranging from 7 to 8 pei second and 
fiom 12 to 14 (occasionally to 19 ni 20) pci second. To the writer’s 

Tlie so-cnikd "beia” waves (appiaxinintcly 25-40 pel second) have thus 
far not been observed in the neoritStc This ts no ncccssiiiy indication of 
their absence however Because of the low efficiency of our undid ators at 
frequencies in the beta range (natural period approx! m-atety 30 pci second) 
and the low voltage of the bet.i waves, the latter might be present and 
not be recorded* 
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knowledge, the former intermediate fiequcncies have not been dcs- 
ciibcd The 12 to 14 pei second waves have then countcipait in 
the adult ‘'spindles*^ fiist noted by Loomis, Harvey, and Hobait (20, 
21). The ficquencies bctvtreen 8 and 12 per second have laicly been 
observed in the newborn although they aie seen occasionally in older 
infants 

The amplitudes of the vanous waves langc from 10 to 75/(,v 
appioximately. Roughly, this dimension vanes inversely with fre- 
quency, the slowei waves tencluig to be of gicatci amplitude and 
vice veisa. 

Several examples of the slow ihvthinic waves most often seen in 
the newborn arc presented in Figuic 2a? These tiacings were ic- 
corded simultaneous! v fiom thicc sepaiatc areas on the scalp of a 
sleeping infant three days old It may be obscived in these tracings 
that the two pairs of motoi icgion leads and D) show definitely 
more activity than the occipital leads (/J) In contiast to the 
flattened-out low voltage pattern shown by the latter, maikcd by 
few potential peaks rising noticeably above the baseline, the motor 
area leads show almost continuous potential fluctuation characterized 
by the recurient brief appeal ance of slow ihylhmic® waves varying 
in fiequency from to 5 oscillations pei second The amplitude of 
these waves vanes fiom 20 to 75f»v Such ihythmic bursts occur 
typically in short series of 3 to 6 waves, rarely in longei sequences. 
They may lecui at intcivals of only a few seconds in some infants 
01 m otheis they may be scpaiatcd by pciiods of minutes. Duiing the 
time that the ihythmic waves aie absent, the potential pattern is 
typically landom, marked by sequences of slow iiicgular waves as 
13 evident in Figure 2a» 

The incurrent buists of rhythmic activity persist only as long as 
the infant lemains quiet and asleep When lie awakens, they are 


^The various tracings piesented in Figiiie 2n and the following figures 
were selected as "typical” of the several rhythmic activities uiulcr the con- 
ditions and at the ages indicated In genei.il this meant selection of that 
approximate level of ampliUiclej length of sequence and degicc of regularity 
obseived most often during each lun 

the present paper a sequence of potential is arbitral ily defined as 
"rhythmic” if there occui in continuous sequence ihiee or more regular 
(appioxirnately periodic) waves With the gains usualh einplu>cd, a 
minimum ampiituclc of lOpv could be cleaily obscivtd 
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KKJUKE 2 

Tracings Odtaincd from a 3-l>AY‘Oin Infant During Waking and 

StFEriNC 

a Tlic prevailing per second wrt\es appearing over the sensory- 

motor area during sleep Occipital pntterii baseline 

h* Baseline patterns observed during the waking state from nil areas 
e The 12-14 per second waves appearing during sleep over the pre- 
central legion Occtificnl and motor tracings baseline 
Cf, Gxplnnation in text 

Klecirodc positions shown in the schematic (Irawing at the right This 
drawing represents the scalp as spread out into a circular hoii^ontal plane 
bound vcntrallv by the nasion, dorsally by the inion nnd on either side by 
the external auditory meatus Leads /] occipital, along the micllinc («) 
anterior lend just posterior to the lainbcia {/•) and interclectrode distance 
3 cm, Lends B iiiotOTf approximately ovei the central sulcus (c) medial 
lead 1 cm lo the right ol the superior rolantlic pomt fd) and interclectrode 
distance 4 cm Leads D pie-centrnh posterior lead just posterior to pre- 
aunciilar line and 2 cm to the right of the anlciini funlanellc, olhti lend 
3 cm directly anterior 

abolished and the tiRclngs fiom any aica then sliow a '‘hasrliric” 
pattern. The nature of this change mav he seen in Figuic In 
this instance the child awakened spontaneously and, after ciying and 
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fussing for several minutes, quieted bufTicicntly fui tiacings to be 
taken Ihe synchionous waves previously appearing over the motor 
aiea (Figuic 2a) had now disappcaied and all three leads showed 
the flattened pattern pieviously obscived over the occipital lobes in 
sleep This obscivation has been confiimed on other newborn in- 
fants In a number of observations when it was possible to obtain 
records during an initial “awake” inteival preceding sleep, it was 
found that a flattened-out pattern pcisistcd until movement ceased 
and the C 5 ^cs were closed, Rhythmic waves then usually began to 
filter in over the senso tv-mo to i legmn cm relatively with a noticeahlc 
increase m the gcneial iimplitiidc ot the pattern. After sevcial inin- 
iitcs the typical picture of lecurient brief buists of ihytlim against 
tJic pi evading ii regular backgioiind was usually established 

In Figuic 2c aic shown the 12 to 14 per second waves as they 
appeal 111 the nevvboin. The tracings of this figure were obtained 
sevcial houis after those of Figuic 2a and b aw the s«amc infant and 
the clcctiode positions wcie the same, As before, the child was 
asslcep In this instance, all tlnec leads gave random low-level 
tiacings, but this pattern was iiitcii upted xiicuneiitaiily over the pre- 
motor aiea (leads, D) by the appeal ance of a brief sequence of small, 
fast waves at 13 pei second and averaging appioximatcly 15 ;av m 
amplitude These latter waves aic seen typically as here in occasional 
slioit isolated senes and while they mav be observed witli clectiodes 
placed anywheic over the sensoiy-iuotoi legiun, they aie inaximum m 
amplitude and most consistent in appeal ance ovei the pic-iolandic 
aiea They may appear as hcic ag«iinst a low voltage background, oi 
thej'' may be siipci imposed upon the slowci delta oi 'iJiowsy waves 
The veiy slow delta waves and tlie intciincdiatc 7 to 8 pei second 
waves as seen in another 4-d ay-old infant aic picsentcd in Figuie 
"Sa and b The infant was app,iiently sleeping soundly wlieii the 
tracings were obtained. As was obscived with the first infant whose 
tracings aic icproduccd in Figuic 2, ihythmic activity again was 
rest lie ted to tile sensory -motor aiea leads In Figuic well-defined 
slow waves at about 2 pci second appeal uiulei the parietal leads 
while both occipital and fiontal leads picsciit a baseline pattern Sev- 
caal miiuites latei (Figuie Sh) rhythmic waves at about pci 

second aic also to be obscived ovei the paiietal area but the straight^ 
line picture is still maintained ovoi the other icginns During this run, 
which lasted 40 minutes, the slow delta activity was obscived several 
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Tracinhs OmAiNFD FROM A 4-DAY-Or D Ini ANT During Sleep 
a Delta wuvca at about 2 per second appearing over the post-central 
region 

b Th-e 7-8 per second waves as ohseivnd over tlic post-central nren 
Occipital and ftomal trncinga reinnm "stxaiglulmc Cf cxplnnalion in 
text, 

Electrode positions Occipital leads (//) as in Figure 2* Leads B post- 
central, Anterior lead 1 cm. to the right of the siipciinr rolandic point, 
other one 4 cm. to its right poatcfioily along a line forming nn angle of 
45® with the midline Leads C frontalj posterior lend 3 cm to the right 
of the midline just opposite the antciioi end of the fontanellc and the otlicr 
4 cm directly anterjor on the forehead 

times iQ short, fairly regular sequences cis seen in Figure 3a and 
always over the post-jolandic area The Tyi pci second waves, 
howcvei, were obseived only twice. Much moie prevalent than 
other of these were the familiar 4 to 5 per second waves desctvbed 
in Figure 2a. 

Although the occipital and frontal areas typically exhibit baseline 
patterns in the ncwboin infant, the various rhythmic activities, par- 
ticulaily the vciy slow delta waves and the 3j^-6 pei second waves, 
occftsionAlly may be obseived biicfly ovci both of these regions This 
IS interpreted as being due to a momentary spread of activity from 
its source within the sensory-motor area. As they appear over the 
occipital or ftoiital areas, the waves are smaller, biicfei in sequence, 
and less ficqucnt m appearance than over the motoi aica Since they 
aie best defined and most cotibistent when leads aie icstiictcd to 
the sensory -motoi region, there appeals to be little doubt tliat they 
emanate from this area. 

So fai, these various waves have been lecoidcd in 15 neonatal oi 
early posNneonatal infants Of these, 10 wcie 10 clays old oi less 
when first observed. The other five langcd m age from 12 to 25 
days All of the several frequencies have been obseived within three 
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days aftci birth Howcvei, not cvciy child sliowed all of the fic- 
quencics on the same post-natal day. One child, loi example, showed 
all foul of the frequencies on the third post-natal day, and another 
child when firsts observed on the twelfth day. In a thud child, the 
three slower rhythms (1-3, 3j4-6, and 7-8 per second) were all well 
defined on the first day, but the 12-14 pci second waves did not 
appeal until the twenty-third day 

When these various ihytlimic activities began to be obseived con- 
sistently in the iiewboin, the question immediately Jiiosc as to 
whether they lepiesented tiue electrical activity in the biain or 
whcthei they might be aitifacts produced by factors extraneous to 
such activity Perhaps the most plausible souice of such ailifacts, 
if they did exist, would be in medmnical eftccts oiiginnting in beating 
of coitical blood vessels and icflectcd in the activity of the fontaiicllc 
Beigei (4) has already shown that tlicic is no consistent i elation 
between the e.e g and the pulsations of the coitical blood vessels in 
scvcial cases of adults with bone deficiencies which peiinitted simul- 
taneous iccoiding of biain vascular changes and the e Conditions 
aic somewhat diftcrcnt in the ncwboin intant, liowevci In the lat- 
ter, mechanical effects originating in the beating of the coifcical 
vessels might conceivably set up related movementb m the various 
cianial bone flaps since all of the sutmes are open If such weic the 
case, then some consistent relation might be expected between the 
beating of the vessels tind the vaiious ihvthmic activities observed. 
This possibility has been checked in a number of infants by measur- 
ing the pulse pressure cuivc in the arm simultaneously witli the e e g 
The pulse picssure cuive, while piobably displaced slightly in time 
m comparison with the fontaiicllc pulsations, should correlate uni- 
foimly with the latter The compaiison was accomplished by means 
of an aiiangemcnt (cf Figuic 4a) whcicby changcb pioduccd inside 
a blood pressuic cuff (placed aiouiid the uppei aim) by aitcrial 
pulsations were impiessed upon a caibon miciophone Cliangcs in 
cunent m the microphone ciicuit weie then impiessed upon the 
input of an amplifier opciatiiig at a slow tunc constant, being ulti- 
mately lecorded (Figure 4^/) on the same tape with the aeg 
Employing this piocedurc, wc have in no instance obscivcd any 
consistent relation between tlie pulse pressure changes and tlie various 
rhvthiTUC fluctuations of the e e g 

This failure of coi relation is to be expected If tlie various 
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FIOlTRli: + 

Showing Lack oi Any Consisiini RiiAiinN Bitwiin RiniiiMic Altivity 
IN TIFP €Cq AND OlHUt Pi n STOI OCICAI RlIVniMS 
Electrode po<iitioits foi the c (* iocIk .lied iii the sdicniiitic idra%\in^ at 
the right The microphone pic.k«\i circuit for the \iuUe pic^Hiiic tiuciugs 
IS shown at n* /i inclicate-s batlciy, K \«iiial>le rt*ii^lnncc, and AF, cnri>on 
microphone Cf explanation in text, 

rlivtliniic activities of the newborn e c q wcmc due to niccli.inical 
distill banccs oiigmatinp in the beating of coitical blood vessels, then 
It IS difficult to see ^vhv they shatiUl not appear ovci frontal and 
occipital aicas as well as ovci the scnsoiy-iirioioi icgion The vaiions 
iJiythmic activities, moicovei, appeal onl}'' jiiegnLiilv dining sleep 
and relaxation when the cortical vascular pulsations would be ex- 
pected to be quite regular It should also ho noted that .ill of the 
rhythmic activities obseivcd in the newborn undcigo definilc changes 
during subsequent giowtii (inci casing m amplitude, length of senes, 
etc ) wdiilc any possible mechanical efiects aie being coi i ospoiidingly 
decreased by closure of the ^uotnnclle ami the vawous sutuies 

The same anangement xvas emplovcd lo iccoid icspiration suiuib 
taneously with the e,e g (Figuic and c) , In this instance the 
cuff was placed laround the thorax By placing the uiH higli up over 
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the chest, It was possible to iccoid as avcII the piessuie changes pro- 
duced by the beating of the heart, these latter appearing as short 
spikes on the slowci lespnatoiy changes (Figuie Ab) In tliesc 
expel iments likewise no consistent i elation was found between the 
respiratoiy ihythm (oi the heart ihythm) and the development of 
the 1 hythmic waves of the c c ff 

2 Sithbcquent Gtoivih Changes of Rhythmic jh/iVJHes Ptesent 
in the Neivboni The vaiious ihythmic activities obseivcd in the 
ee g of the newboin infant all undergo definite modifications dii nng 
cailv postnatal giowth These mod ilicat ions involve chfingc in the 
amplitude and icgulanty of the waves and in the numbei of waves 
appearing in sequence The wiitcr, however, has so iai obscived 
no systematic alteiation in ficquency duiing development such as 
occuis Avitli the alpha waves (19), (25), (26) Tiie ficquency 
dimension of the waves is appaiontly peimancnth established at hirtli 

In oidci to indicate the n.iluie of these early giowth chtingcs 
several groups of tiaangs have been selected fiom the lecoids of 
two infants who have been subjected to intensive seiial obscivations 
ovci a pciiod of months In one of these infants the span of obsciva- 
tion extends fiom both to 5 months, in the other fiom 3^ to 
months Supplementary tiacings aic also piescntcd showing the 
status of the various ihythms in older children (cf, Figuies S, 6, 
7 and 8), 

Considciing first the sciial observations on the two infants, it 
may be seen in Figures 5, 6, 7 and 8 that con sidci able development 
occurs duiing the fiist year of life* If one follows the couise of 
each of the rhythms through this inteival, it is noted that the hulk, 
if not all, of the developmental changes have apparently occur led 
bv the end of the fouith month Picscnl at biitli, oi within a few 
da 5 ^s after biith, merely in short sequences of attenuated, partially 
synchronized waves, each of the activities shoAVs duiing this caily 
pciiod an oveiall mciease in amplitude, a coiiclativc increase m 
number of waves appealing in sequence, and a definite tiend toward 
impiovcd icgulanty of the waves It is to he noted th.it no change 
in frequency has occuiicd Duiing the following 10 months, hoAv- 
ever, as indicated by the tracings on the other child, no such cleat - 
cut developmental t lends occui If one compaics the various rhythms 
as the}^ fiist appeal in this child at the beginning of tins interval 
and then at its end, it is iiutcd that any definite ovciall growth 
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FIGURE S 

Oniooekftic Development of the 1-3 Per Sicond Delta Waves During 
T im First S Y> ars 

a, birth to 156 days in inf nut /I AT ; 

If 104 to 408 days in infant C, D.j 

c 20 months lo 5 yuars ivi diilereiu ehiWrcn Poat'Ccntral ulectrodu posi- 
tions indlcacecl In the schematic draMfing opposite each act of irncint;*! 
50p,v calibrations 

Note heie (siniilArly in FiKUros 7 niul S belo%Y) tlic overall clinnges jn 
amplitude^ In regulantyj and in length of rhythmic sequence from birth 
to 4 or 5 months vi\ iufaiu A N , nnd the lack of any noticeable develop- 
mental trend in baby CP /> from 3]/^ to 32 or 13 months or in vnrinua 
older children The development of the 3J4-6 per second drowsy waves 
(Figure 6 below) is comparable except for an apparent decline in the 
amplitude of the latter waves nnd iti length of rhythmic sequence in 
children over 3 years* 
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FIGURE 6 

The Ontogenetic DLVLiorMb.Ni of tht Per Spcond Drowsy Waves 


a biith to 156 days in infant A N , 
b 10+ to 40S days in infant C D , 
c 1 to 27 yeais in various individuals, 

Post-ceiitial electrode positions indicated in the schematic drawing above 
each group of tracings 
SO^iv calibrations 






FIGURE 7 

Ontogenetic DrVELOPMrwT of the 7-8 Per Second Waves During thp 

First 5 Years 

a 7 to 126 days in infant A N , 
b 173 to 408 days m infant C D , 

€ 16 months to 5 years in diiferent children 

Pre-central and cential electiode positions indicated in the schem.atic 
drawing above each set of tracings 
SOpiv calibrations 
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Ontogenetic Development or the 12-14 Plk Second Waives br.gm Rikth 

TO 8 Years 

a 9 to 142 days in infant /I N» 
b 111 to 359 days in infant C. O 
c 2 to 8 years in various cliildren 

Pre Central eleetrode positiong shown m tUe scUcmatic dmwing to tKe 
rjght of each group of tracings 
50p,v calibrations 
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change is lacking It does not follow, liowcvei, tliat each of the 
ihyfchms picscnts a static unchangeable pattern duung these months. 
It will be seen in the iiguics that noticeable fluctuations in ampli- 
tude, in sequence length, and in regularity occur To a ccitaiii 
extent, these latter variations may lepicscnt the dynamic mlieiciuly 
variable character of the ihythms. They may al‘^o reflect a process 
of tape ling oft or consolidation of the more definite growth changes 
observed in the earlier interval 

Intensive sciial observations on a numbci of infants beginning at 
birth and continuing iinintcriuptedly throughout the period of in- 
fancy should piovide a nioic accurate and complete account of the 
natuie of this eaily giovvth Such observations aie now in pi ogress 
It may only be said at present that a beginning bciial study of five 
other infants tends to confirm the geneial growth ticnds outlined 
above, In two of these lattci infants the interval of observation now 
includes the period fiom birth to five months, in the other thicc it 
begins at about four months and coveis theieaftci a period averngiiig 
nine months Considcied individually, each of these younger infants 
shows during tlic fiist five months definite and progressive alterations 
along the lines alicady noted above. Conversely, each of the three 
older infants fails to show any consistent developmental trend in 
the vaiious ihythiiiic seiisory-inoLui area processes during the ensuing 
seveial months The indications aie, thciefoie, that some time din- 
ing the latter part of the fiist half year (ptobably duiing the interval 
from 4 to 6 months) the several ihythmic sciisoiv-motoi aica activi- 
ties attain a developmental maximum beyond which no consistent de- 
velopmental tiends aie to be obseivcd dining the next several months, 

One fundamental characteristic of the developmental process re- 
sponsible foi these early giowth changes is the intrinsic variability 
of the process The growth of these various activities takes place 
not as a smooth incicmental advance in amplitude, in icgularity of 
the waves, and in length of sequence Rathci it pro gi esses in a 
van able and inegular manner, each of these piopcrtics of the 
rhythms advancing indepeiidciitlv of the other piopcrtics and itself 
along a variable, erratic couisc The developmental course of any 
piopcrty of the ihythms, therefore, or of the total activity itself as 
the thiee properties unite to give it, provides the conception of 
continuous fluctuation above and below an abstiact mean trend of 
growth 
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Evidence available from the bcgmiuiiE: seiial study of a number 
of older mfiints and young diiWren, though fai from complete, indi- 
cates that three of the rhythms icmain unchnngctl during tlic period 
fiom 1 to 5 years Inspection of Figures 5, 7 and 8 sliows these 
three to he the 1-3 per second “delta” waves, tl\e iiitermcduite 7-8 
per second waves, and the faster 12-14 pei second activity As may 
be seen in Figure 6, however, the 3}6-6 pei second '’drowsy** waves 
apparently show a definite decline beyond the stage of infancy 
This decline is marked chiefly by a bliortcning of the rliytJimic 
sequences of the waves and a conelative decrease in amplitude, 
rhythmicity remaining unchanged llegiiiniiig apparciulv during the 
third year, the decrease proceeds gradually thcicaftei until in children 
over five years of age this activity is noticeably less dominant than 
in infants and younger children. It appccars, however, that these 
waves nevei become completely extinct We have noted them in the 
adult drowsy states (cf Figure 6^), and Davis, Davis, Loomis, 
Harvey and Plobart (7) likewise report that they appear in adults 
in the early stages of sleep. 

Actually, in young childien at any rate the regression in these 
waves is more apparent than real Thus, though they may repeat- 
edly fail to show very stionglv in a particular child dining the 
ordinary sequential changes in paitcin accompanying the onset of 
sleep (as will be shown In a later rcpoit these 3j^-6 per second 
waves are paiticularly characteristic of the “drowsy peiiod** just pre- 
ceding the onset of sleep) they may be leestablished m their previous 
infantile and dominant form under special conditions. If, foi exam- 
ple, one permits a young child in whom this pre-sleep activity is 
much attenuated to doze off and remain asleep for several minutes 
and then rouses him to the point where his eyes open momentarily, 
it IS often observed that the 3j4-6 per second waves come back in 
force for a short interval. During this interval these slow waves 
spread over the entile cortex though at a maximmn over tJie scnsoiy- 
motor region. An example of this phenomenon as seen in a five-year- 
old boy IS shown in Figure 9. In this figure the A tracing in each in- 
stance represents the occipital pattern and the B tracing the post- 
central area pattern. The electrode positions are shown in the figure. 
The two top tiacings (Figure 9fl) indicate the pattern during a 
drowsing period ju&t preceding the closure of tlic eyes Tlic alpha 
waves dominate the occipital pattern while tilowei waves at 4 pei 




FIGURTi 9 

Rlsurgcncb or the 4-5 Per Sccond Drow&y Waves after Partial 

Awakening 

n Tlie 4-5 per second waves appear in short attenuated series over the 
pnst-r.i.nti al area (Leads U) during the onset of sleep while the occipital 
niea is showing alpha waves at 8^ per second (Leads A) 

b The drowsy waves at approximately 4 per second arc greatly rc- 
infoiced over the postcential region (Leads D) and spread into the occipital 
area ns well (T.eads A) when the child is partially awakened, 

second may be seen over the post-cential area. When the child was par- 
tially awakened, after he had diopped oft to sleep (Fitjuic 9^), the 
slow 4 per second waves came back greatly rcinfoiccd over the post- 
central region and spread over into the occipital aiea as well. In some 
children, the initial resurgence of the waves under these conditions 
may take the form of an unbroken sequence lasting as long as IS 
to 20 seconds Thcieaftei, the activity fades progressively out of 
the picture and the picviously prevailing landom irregular sleep 
pattern is soon reestablished, though brief surges of the waves may 
conic back intermittently for as long as several minutes. It appears, 
therefore, that the growth process underlying the decline of these 
pre-sleep drowsy waves may exhibit noticeable functional regressions 
which become manifest in young children under special conditions. 
In older chddien (6 years and up) we have thus far failed to 
observe any clcai-cut resurgence of the 4 per second waves under 
the conditions noted above In these older children the occipital 
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alpha waves, winch have faded out at tlie onset oi sleep, tend to 
Tcappcar when the child is ptiitially awakened. 

Til us far the writer has not attempted any lestnctcd localization 
of the seveial iiidividii.d ihythms uithiii the scnsoiy-motoi area, nl- 
tlioiigli this miKhc feasibly he iindci taken by usiiik tlie pliase-revcisal 
technique employed by Adrian and Yamagiwa (J) to localize the area 
uf origin of the alpha waves In spite of the fact, howcvci, that all 
four of the ihvtluTuc activities tend to sprcail over the cntiic seiisory- 
niotoi a lea, a rough legional localization within this aica is apparent 
It is consistently observed, for example, that the small 12 to 14 
pei second wavcb arc maximum in amplitude when leads arc le- 
stricted to the immediate pic-roinndic area Similarly, the inter- 
mediate 7-8 pel second waves tend to be Uiigcst over the cciitval aica 
On the otliei hand, the 1-3 pci second waves and tlic 4-5 pci second 
drowsy waves are usually best defined when leads are icstricted to 
the po&t-iolandic aiea These aieas of maximum appearance of tlie 
various activities ate indicated loiighly by the electiode positions 
given in Figtiies 5, 6, 7 and 8, 

D, Discussiont 

It has been observed that ihytlmn'c electrical activity is picscnt 
ovet the sensory-motor area of the cortex in the neonate whereas the 
occipital nnd frontal areas show “straightline’* patterns at this time. 
RhythmicL waves do not begin to appear over the occipital area vintil 
three or four months latet (19), (25), f26) These findings arc 
in accord not only with histological and physiological evidence 
[Flcchsig (9), Langwortliy (16), (17)> (18), Tilney and Kubic 
(27)] of comparative anatomical matuiation in the occipital and 
sensoiy -motor aicas, but also with behavioral data which indicate 
that somatic motoi activity in the newborn is advanced heyond 
special sensoiy activity [Gesell (11), Shuley (24), McGi.iw (22)] 
The fact that various synchronous waves are well defined over the 
sensory-motor area in older infants in whom this area of the cortex 
is certainly functioning, whcicas these same waves aie present in the 
newborn only m immatvue form, suggests timt in the neonate they 
may be indicative of emerging sensory-motor coitical function. On 
the othei hand, the syncluonous waves may be merely anticipatoiy 
of the emergence of function in the sensory-motor coitcx and the 
actual functional participation of this cortical system in heliavioi 
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may be delayed foi some time. Regardless of then relation to the 
functional capacity of the coitex^ the various inotoi area waves 
would seem to have their origin in utero since they may be detected 
at biith. In this connection it is interesting to note that Jasper, 
lindgman, and Carmichael (13) have observed rhythmic electrical 
activity ovei the coitex of the fetal guinea pig as early as two weeks 
befoie term. They recorded directly from the dura in the parieto- 
occipital region. Koinmuellei (14) had previously reported that he 
was unable to detect any cortical potentials until 6 days after birth 
in the rabbi L 

One of the conspicuous piopcitics of nervou'? centers (Ad nan 1, 
2), IS the tendency for laigc groups of neurons to beat together 
ihytlimically when undisturbed by afferent excitation Under tlrcse 
(ondktions of rest the spontaneous dischaigcs of individual neurons 
presumably get into step through mutual facilitation, and large syn- 
chronized waves aie theiehy pinduccd Such a mechanism, oper- 
ating picsumably within the occipital gicy matter, is suggested by 
Adiian and Yamagiwa (3) as the basis of the adult human alplm 
Waves The abolishment of the waves under conditions of visual 
stimulation is further suggested ns being due to the fact that in- 
coming scnsoiy impulses alter the latc of dischaige in the individual 
cells, forcing them to discharge at diffcicnt rates anti thereby dis- 
rupting the previous synchronized heat The wiitci’s findings might 
be interpreted as indicating that such a mechanism is hcginning to 
be operative in the sensory-motor cortex at Initli It will be iccallcd 
that the scnsoi v-motoi aiea waves appeal in the iicwboi n only when 
the infant is relaxed and asleep and at a time, therefoic, when the 
sense ly-mo to 1 cortex would be assumed to he relativclv fiec fiom 
sensory somatic excitation Assuming that groups of neurons within 
this legion might begin to dischaigc spontaneously in unison under 
these conditions, then subsequent abolishment when the infant 
awakens and moves would be understandable in teims of the mech- 
anism proposed by Adrian and Yaiuagiwa foi tire alplia waves 
Waking and moving would be accompanied by an in flux of sensoiv 
excitation into the sensory-motoi system which supposedly would 
break up the resting synchronized discharge as noted above, and 
instead of the laigei summated waves the low-voltage potentials of 
the now asynchronously discharging cells would appear 

As they appear in the neonate, the scveial spontaneuus rlivtlimic 
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waves are both sinall in amplitude and biicf iii iliythmic sequence 
when connpared with these same waves as oliscrvcd m older infants. 
In line with tlie previous assumptions concern mp: the nature of the 
various waves ns clue to the synthionv/cd sunwated disclmij»e of 
many individual cells, these findings iiiiKlit suggest that in the begin- 
ning stages of then development comp.iKitively fewer individual units 
are contributing to the spontaneous syncluonous discharge than in 
later moie inatuie stages The giowth of the sevcial ihjthms, pai- 
ticularly the overall increase in the amplitude of the waves, might 
then appear to involve as one factor an incieasc in the iiiimhcr of 
cortical neurons available for spontaneous rhvthmic dischaTge under 
pioper conditions of lack of affcicnt disturbance in the seiisoiy- 
motor area, Certain observations lelativc to the scnsoiy-motor area 
waves otlci suggestive evidence ui this connection. If two pans of 
leads nie placed over the sensory-motoi area in the newborn, sep- 
arated by only 2 or 3 ems (cf Figuic 2 (t above), the rccuirciit 
biief hursts of anv of the rhythmic waves rarely appear uiulci botli 
pairs of electrodes simultaneously. Rather, hist one and then the 
otliei set of leads picks up the Avaves as the apparently ciicuiiiscnbcd 
locus of activity shifts under one and then the other pair of elec- 
trodes In older infants, on the otlier hand, tlic waves arc not only 
greater in amplitude and longer in synchronous sequence, but they 
are observed simultaneously ovei laigcr aicas, Instead of the intci- 
imttent low-amplitude synchronous dischaigc of seemingly isolated 
small areas, one now observes a persistent dominant iliythmic be.iting 
apparently occupying a much laigcr icgioii of tissue In sonic infants 
Indeed it often appeals that the entire scnsory-motoi system is beat- 
ing as a single unit, and the rhvthmic waves arc obseivcd to spicad 
over the entire coitex in uniform dominant series The veiy slow 
delta waves and the 4-S per second diowsy waves are particular!}' 
apt to exhibit this large dominant type of activity 

Mere increase in the number of rhythmically discliaiging cells 
would not alone account for the gi eater pcisistcncc of the waves, 
that is, for the increased length of rhythmic sequence One has to 
assiune in addition either that the tributary discluirgc of the indi- 
vidua.1 neurons becomes more persistent during development so that 
the suinmatcd waves appear in longer series, or tliat the individual 
cells may participate at alternate intervals m the grouped dibchaigc, 
thereby producing a comparable effect. Possibly both of these factors 
are involved in the growth of the rhythms. 
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T[\e piesencc of seveial ihythmic activities ovci the sensory-motor 
coitex raises the question as to the locus of origin of the individual 
ihythms within this system. It has been noted that there is an 
apparent rough legional localization within this area, the 12-14 
pel second waves tending to be at a niaviinum over the pie-i olandic 
aiea and the 7-8 per second waves over the ccntial region> while 
the veiy slow delta waves and the 3j4-6 per second drowsy 
activit}'- are similarly at a peak ovci the post-cciitinl area. Any 
definite assumptions as to a more restricted areal localization with- 
in the sensory-motoi system or as to the particular cell groups 
involved in the pioduction of the individual iliythms cannot be 
proposed It dues appeal that the various waves arc too diffusely 
spiead over the sensoiy-motor coitcx to have their origin within 
any single lestiictcd cyto-arclu tectonic field, Obscivations by Diisscr 
de TIarenne and McCulloch (8) on monkeys indicate the dependence 
of coitical potentials within a given local area upon diffcicnt cell 
layeis One possibility is that the individual ihythms observed ovei 
the sciisoiy-motoi aica in infants may be associated with different 
cortical layeis 

E, Summary 

Obscivations in a beginning longitudinal study of the clccLro- 
enccphalogiam duiing noimal infancy and diildliood have been pic- 
seiited Seveial geneial findings may be noted 

Rhythmic clectncal activity is piescnt ovci the scnsoiy-motor aica 
at birth, wheieas occipital and frontal areas show “baseline" patterns, 
Tlie activity in question ranges in frequency from 1 to appi oximatclv 
20 cycles per second and includes 4 apparently distinct fiequency 
bands (1-3 pci second “delta” waves, 3j^-6 per second “drowsy” 
waves, 7-8 pei second intci mediate waves, and 12-14 per second 
waves [Loomis, Harvey, and Hobart “spindles”]). These waves are 
present only duiing sleep, they are abolished when the infant wakens 
During subsequent development, these waves inciease in amplitude 
and in length of rhythmic sequence and impiove in icgulaiity, 
apparently icaching a peak at 4-6 months Thtiieaftci thice of the 
rhythms (1-3, 7-8, and 12-14 per second) icmain unchanged The 
3J4-6 pci second “drowsy” waves show an appaicnt dcclme in 
amplitude and length of iliytlumc sequence noticeable fium three 
years on 
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THE ELECTROENCEPHALOGRAM DURING NORMAL 
INFANCY AND CHILDHOOD: H. THE NATURE 
OF THE GROWTH OF THE ALPHA WAVES* 

Noftnal Child Development Study of the Depeittmeni of the Diseases of 
Child ten, Colnmbia University, and the Babies Plopsitnl, Nevo York City 


J Roy Smith 


A Introduction 

Beiger (4) was the fiist invc-^tigator to show that the so-called 
alpha waves of the electroencephalogram ( e e g.) aie slower in chil- 
dren than in adults Lindsley*s (13) inoie recent data and those of 
the wntei (19) have seived to supplement Berger’s original observa- 
tions and to establish the overall tiend of the iiequency growth of 
these waves during infancy and childhoods Davis and Davis (5), 
KieeziGi (12), and Loomis, Haivey, and Hobart (15) have also 
repoitccl slower frequencies in noimal clnldrcii than in adults 
Additional evidence is offeicd in the present paper concerning the 
nature of the growth of the alpha waves Tracings have been ob- 
tained from 63 normal children Included in this total were 17 
infants and young children, up to five years of age upon whom serial 
obseivations were made over periods varying from 4 to 18 months* 
Supplementary cross-sectional data were obtained from single ob- 
seivations upon a group of 46 older children ranging m age from 
3 to 17 years. Other rhythmic electrical activities of tlie e,e g , 
observed in these same childicn, have been dcsciibcd in a previous 
report (20) The reader is referred to the latter paper for a 
description of the technique and conditions of observation governing 
the present findings. 

B. Results 

It was pointed out in earlier reports (19), (20) that while rhyth- 
mic electiical waves may be tLemonst rated over the sensory-motor 
area in the newborn infant, the occipital lobes show a flat “baseline” 
pattern, Diiiiiig the fiist 3 months after biith tire bulk of the 
activity observed in the eeg continues to be restricted to leads 

“'Accepted for publication in March, 1938 
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placed over the seii'^ory-motoi nre.i The oLC-ipital pattern remains 
thioughoiit this interval typically low-level and random in appear- 
ance Biicf sequences of mcgiilai potentials of alpha mai^nitiidc 
(So fj.v appioximately ) may he observed occasionally during tlie 
second and third moiitlis» hut it is not until the cmuI of tlic third 
month that shott sciics of ihytliniic waves vaivmg between 3 and 
4 per second begin to appear ovci this area* 

Repeated observations on tJie same child show that when these 
occipitaF waves first begin to emerge they arc quite vaiiable in 
appearance, being well defined one week and liaidly noticeable the 
next By the end of the fifth month, however, they are usually 
well established and recui consistently "J'hereafter, their develop- 
ment IS ciiiite comparable to that of the various antecedent sensory- 
motor aica activities pxcvionsly dcsciibcd. In addition to changes in 
amplitude, regulanty, and length of ihythmic sequence, these waves 
also show a piogressive incicasc in fic(|ucncv ovei a pci loti of scvcial 
years 

Dunng the fiist few months of their development, the positive iden- 
tification of the occipital waves Is often icndercd difficult by the simul- 
taneous piescncc of the antecedent 3j4-6 per second sensoiy-motor 
legion drowsy waves. It often Imppcns for example that two pairs 
of leads placed over occipital and sensory-motor at cab Tcspectively 
show simultanrouslv ihytlimic waves at 4 to 5 pet second and almost 
identical m appeal ance It is then impossible to dcteiminc wlicther 
these waves represent occipital activity spi ending into the sensory- 
motor region oi vice vcisa or whether both activities me simultane- 
ously piesent, Fortunately, it is po-ssiblc to avoid this difficulty to 
some extent by caicful contiol and observation of the infant If one 
records continuously as the child regiesscb fionrk an ^^awakc** condi- 
tion (eyes open, vocalizing perhaps, and moving intermittently) 
tlnough a state of “diowsiiicss** (eyes beginning to dioop, more re- 


^It should be noted that e-mploytng a resrriLted hi-polar technique, as has 
been done in the piesent study, the alphn w.ivcs liavc consistently been 
observed lo be maviniiUtn in ainplilutlu and most pci hi stent in appearance 

when leads were confined to the occipit.il aiea, or when one lead Wiia 

placed oyei this rcgian and the othei just outside, as fni example, over 

the siiponoi parietal legion. Tins j^cnci nl findinR 19 in ha unony with 

obacTYUtiQiia on th« udsdt rhythm by other invcstigaVor^ [Aduaii ami 
Matthews (2>, Adrian nricL Yaiiiagnva (3), Davis .iiui Estos (5), Jasper 
and Andrews (10) and others]. 
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laxerl), to a condition of “sleep”’ (complete iclaxation, C 3 ^cs closed, 
breathing regularly) it is usually observed that the occipital waves 
take picccdcncc during the initial ‘*awake” penod, being well de- 
fined, while waves of similar frequency are cither absent over the 
sensory-motor area oi less well defined As the child begins to 
diowse and Ins eyes begin to droop, however, siiiulai waves at 4 
to 5 per second appear in foice over the sensor y-mo tor area and both 
regions may now show this activity until after the onset of sleep 
In order, thcrcfoic, to eliminate as far as possible this inter fciencc 
from the sense ly-motor region waves, it has been attempted to record 
the alpha waves consistently undci optimum “awake” conditions, that 
IS duiing an initial period definitely preceding the diowsing period 
whicl'i m tiiin immediately piccedes t.losiire nf the eyes and the 
onset of sleep As the child glows older, it becomes easier to 
segicgcite the initial “awake” mtcrv.il fiorn the drowsy state which 
precedes sleep and consequently easier to correctly seg legate the 
alpha ihythm Identification of course becomes even moie ceitain 
once the alpha ficqucncy has progressed to a level bej^ond tile fre- 
quency limrts of the intc.ifeiing scnsoiy-motor region activities. This 
level IS 1 cached at 6 to cycles per second anywheie fioin 12 to 15 
months of age The intcival ot greatest ficqucncy overlap of the 
two activities and consequently of greatest difliculty is fiom 6 to 12 
months of age when the alpha frequency is progicssing ftom 
approximately to 6 oscillations pci second 

Some indication of the natine of the cailv development of the alplu 
waves is given in Figuie 1 and Figure 2 In Figme 1 is shown tlic 


seconds 




FIGURE 1 

Emfrcence or thf Aiimia WAvrs as Si:en in Infant li A/. Electrode 
Positions iNDicATrn at the Right. 

so I-LV calibrations 
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FIGURE 2 

DEVELOPMEwr or hie Aipiia Waves ^rom 3^2 *10 15 Months in Iniant P D 
Electrode positions aa m rigiire 1. 50 jxv calibrntions 

emergence of this activity as it occuircd in one Infant. Absent at 60 
and 67 days, the waves are beginning to show above the baseline 
at 73 da 5 's m biief sequences of two or tliicc oscillations al 3 to 4 
per second At 81 and 100 days, tlicy aic faiily well deHiieJ, at 
121 daysi they have regiesseci again and ean baicly be detected. 
Finally at 138 and 152 days, they aie well under way at appioxi- 
mately 4 per second. 

The further development of the waves during tlic pciiod from 
3j4 to 15 months m another child (baby P,D j Tabic 1 below) js 
indicated in Figiiie 2, Serial observations began on this child at 
104 days, at which time the alpha w^tves wcic dearly in evidence at 
about 3 5 per second, Duiing the next 12 months, ns may be seen 
in the figure, the waves inci eased giacliullv In fiecjuency to a level 
of about 6.5 cycles per second Corrclatively witli this iiiLicase one 
may observe an improvement In the icgulanty, a Iciigtheiung of tlic 
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rhythmic sequences nnd a tendency for the waves to be maintained 
at uniform higher- amplitudes. ^Vith the exception of the progres- 
sive increase in fieqiicncy, these various gtowth changes are basically 
similar to the trends and sequences noted earlier (20) for the 
Several sensory-motor area activities. 

Further data indicating the manner in which the frequency in- 
creases with age are presented in Tables 1 and 2. Included in 
Table 1 me serial observations on a gioup of 11 infants and young 
children For the infants under 18 months of agCj the monthly 
ficqucncies given in this table are based upon obseivations covenng 
usually tile last week in cacfi inontli and the first week in the 
following month The monthly ficqucncics beyond 18 months were 
determined on the basis of single obscivations at the end of each 
month. Similarly, the rates piesentcd for the older children in the 
table were determined on the basis of single obscivations at the half- 
yeaily intervals indicated For the individuals of eacli group, the 
complete range of fiequencics observed at each age level is pre- 
sented and the average ficqucncy is indicated as the mid-point of this 
range Justification for this latter pioccdure lies m the fact tliat 
the frequencies observed were consistently spread uniformly over 
the ranges indicated In order to determine the distribution and 
range of frequencies at each age level, the individual’s occipitril trac- 
ings weic gone ovei systematically and the alpha wave frequency was 
measured in successive buists of the rhythm All me.isuiements 
were made in accordance with criteria established previously (20) 
for the sensory-motoi area ihvthms, namely that there must occur in 
sequence thiee or moie legulai waves having a minimum amplitude of 
10 /Jtv. Except during the very beginning of the alpha development, 
the limits set by these criteiia weie rarely encountered and it was 
possible to determine fiequencics successively on the basis of well- 
defined ihytlimic scries avci aging 6 or moic waves. 

In Tabic 2 are presented gioupcd data on 46 older children 
ranging in age from 3 to 17 years Average ficqucncics wcic dctci- 
mined here fur each child on the basis of single obscivations and 
these aveiages wcic then grouped at each yearly age level to provide 
the ranges and aveiages indicated in the table. The frequency range 
and average frequency determinations from observations on 15 
adults are also presented in Table 2 All of the tracings upon 



TABLE 1 

pREQtTEXCr V\RrA'n6N OF AlPHA WaVES WITH ACEI SERIAL OBSERVATIOKS ON THE S4ME CHILD 
The frequency ranges and average frequencica m oscillatiooa per second arc given for each age 
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tablk 2 

pREQUE^Jcy Variation or Aiph\ Wavls with A(.i Groupio Hata on Oider 
Children Ba&bd on Sihcip Runs on Each Chhd 


No. of 
GLihjecta 

Age in 
years 

Fretpicncy '’rnnKC 
(oscillation 9 
per Hccoiul) 

Avcrftftc freijMcncy 
(oscillations 
per second) 

3 

3 

8 0- 8.9 

8 3 

3 


8 1- 8.5 

83 

2 

5 

8 8-94 

9 1 

+ 

6 

8 0- 

8 6 

3 

7 

8 0-95 

8 7 

5 

8 

8 3-10 0 

92 

3 

9 

8 4 9 5 

90 

5 

10 

8 0-99 

9 1 

2 

u 

9 0- 9.0 

9 0 

3 

12 

9 0-96 

92 

+ 

13 

8 8-10 0 

9 7 

3 

U 

8 2-10 0 

92 

2 

15 

9.9-10 3 

10 1 

2 

16 

9 1- 9.3 

92 

2 

17 

10 5-11 2 

109 

IS 

19-32 

8 5-11 5 

102 


whicli the data of these two tables aie based wcic obtained under 
apparently "'awake" conditions as outlined above 

If one follows the couisc of tlic frequency growth of the alplm 
waves as indicated In Tables 1 and 2, it is obscivecl that this growth 
^^hows an initial phase of rapid ineicasc followed by a giadual tapei- 
uig off towaid a maximum adult level. These waves appear at 
about 3j4 oscillations per second at 3 months. During the next 
15 months, they progress to a level of appioximately 7 per second. 
Theieaftci, the rate of increase slows down and the adult level of 
9 per second is not established until pel haps 8 ycais 

Tile nature of this groxvth is indicated moic clcaily in Figure 3, 
in which the serial obseivations of Table 1 arc represented by the 
densely overlapping band of data covering the fiist two years on 
the age axis and by the various succeeding symbols extending over 
the interval from to 5 years Average monthly frequencies are 
plotted for the infants and semi-annual lates foi the oldci cliilclicn. 
The succeeding trend of largci open circles repicsents the cross- 
sectional data of Table 2, Also included for conipauson aic the 
recent cioss-scctional obseivations of Lriiidslcy (13) indicated by the 
solid black circles and extending from 4 months to 15 years. 
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FIGURE 3 

Frioupncy Growth oi hil Aipha WAvrs irom 3 Monhis n(» l« Yfars, 
SERIAI and CROSS-SrCT[ONAI UllSERVATIONS 
Cf. explanation in text 

The th ICC smooth cuivcs shown in Figure 3 represent an approxi- 
mate cmpiiicnl fit to the oveiall trend of the xvritcr’s data based on 
the gcneial assumption that the frequency growth of the alpha 
waves might be exponential in foim The indivuhial ciiives of the 
envelope aie identical in form and were derived from the exponential 
relation recently suggested by Wcinbach (21) 

/ = fv2 — ■ Z/tf—A./! 

In this equation lepresents the measuicd alpha wave ficqiicncy, 
nnd the maximum adult frequency, is a constant having 

the dimensions of frequency (oidinate intercept constant), "IC* is a 
constant indicating the latc of decline of the increase iii ficqucncy 
with age, and is the base of the natuial logaiithms 

The wi iter’s obscivations are seen to follow fairly consistently a 
mean exponential tiend appioaching a pic^adolcscent maximum of 
9 cycles per second. Beyond the pre-adolescent peiiod and be- 
ginning at 12 years, the obscivations rise definitely above this 9- 
cycle maximum This latter rise in hcquency might suggest some 
relation to the onset of adolescence, Tt should he noted that 
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Lmdsley’s observations show a comrarable acccluratUHi in fic- 
qucncv tlunng t!^e immeiliatc prc-vulolcsccut period As sliown in 
Figure 3 this rise in nitc is more inai ked than tint shown Uy our 
(lata nnd appeals Uvo years earlier at 10 veai>. Qualitatively, tiierc- 
foie, tile data aic indicative of acceleration in the filplni wave fic- 
qiiciicy associated m some manner with die oiisci: of adolescence 
Moic abundant observations on larf^ci ruiniluMs of cliildicn at 
each age level will be rcquiicd, however, to cstahlisli the magnitude 
of the piocess and its relations m tune to those phases of the alpha 
frequciicv growtli which piccecle and follow it 
In addition to showing consistently liiglicr ficiiiiencics duimt^ the pre- 
adolescent pciicid, Lindslcy’s data also tend to show a less rapid rate 
of increase m frequency diirmg the fust two years Here auain 
more numerous obseivations will be needed to (lelcrininc the inngc 
of vai lability foi the bcginninp; blopc of the alpha growth pioccbs, 
The consistency shown by the wi iter’s intensive sciial obseivations 
during tins period is siiggcslivc, but is thus tar based on observation^ 
on only a few infants 

If continued sciial observations show an cvponential i elation of 
tJie type desciibccl above to fit tlic coiiise of the alpha fie<iucncy 
development for each child, then it will he of iiitoiest to (leteiniim* 
whether oi not the constant K, lepiescnting the late of decline of 
the frequency incicasc with age, is cliaiactcnstic of the iiidivuhial 
Wcinbacli has suggested the possibility of such a growth cons taut 
The exponential cuivc in question has been fitted tentatively to the 
individual serial data of Table 1 and appaiently significant diftcienLCs. 
in the constant K have icsuUcd Thiee of these beginning seg- 
ments of the alpha frequency^ growth process aic shown in Fignie 4 
For these thiee infants, K vanes as shown foi tJic fitted curves 
between .042 and 060, where these values aic piopoitional to pei 
cent decline per month of the incicosc in alpha wave fiequenc)^ 
Values nf K for the other infants range fiom .05 to .066. 

The curves shown for babies ED and RL in Figure 4 weie 
fitted when the data were available foi only the fust 12 months of 
life in an effort to predict the bucccecling alpha fiequcncy values 
It IS seen that the piedicLcd values agree with the obscivcd values up 
to the age of 17 months in the ease oi E D and 16 months for R,J„ 
At these age levels both infants then show definite icgicssioii below 
the predicted curves, following which the frequencies again use 



J ROY SMITH 



B 2 4 6 8 10 12 14 16 Ifl 20 22 

Act' IN Mun THS 

FIGURE 4 


Individual Aipha Wavf Frequbncy Growth Curvfs tor TiiRru Infants 
The constant K of the fitted exponential curves indicatLiig the time rate of 
decline of the increase in fiec|iienry wilh age is given for eaciv child The 
vnEiic of the assumed, maximinn fieqiicn(_> (//«) »s also indicated for 

each child, 

during the iic\t scvcial iiiontlis. The data are not yet complete 
enough foi eithei child to indicate whether this shift below the 
cinve repi clients only a temporary deviation away fiom the oveiall 
giowth tiend or whether it might rcpicbcnt the beginning of a second 
developmental tiend which will proceed possibly at a diftcicnt time 
late of decline (K) towaid the adult maximum 

The wiitcr has thus far not attempted to determine systematically 
the conditions under which the alpha waves may be abolished How- 
ever, the waves in the infant or young child arc qualitatively similar 
to the adult waves in then particular susceptibility to suppression by 
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Visual stimuli. This was best iiuhcated by the f.icc that tlie waves 
appeared optimally only when the child was kept iii the dark, If a 
light was turned on in the room while the waves were appeal mg, 
they were promptly suppressed. They might begin to come back 
under conditions of contimicd iUummatum hut wcic consistently 
less dominant and persistent Conversely tlicy weic promptly rein- 
forced when the light was turned oft arid tiic room was again 
thrown into darkness. 

In respect to then abolishment by otiici types of stiinulij the waves 
also appear to be comparable to the adult waves. They may be 
suppressed, ior example, by .i sudden loud noise, by calling the 
child’s name, or by a light pin puck on the aim oi leg It appears, 
however, that extra-visual stimuli arc less consistent in siippicssing 
the waves and arc elective in proportion to their startle value, 

C Discussion 

It was suggested in a previous report (20) that the presence of 
rhythmic waves over the sensory-motor area of the brain at birth 
might be indicative of the cmcigcnce of function lu the cortical 
sensory-motor system, since these same waves are better defined in 
older infants in whom this area is ccitamly functioning. It would 
also appear reasonable to assume that the emergence of tlic alpha 
■waves at 3 or + months over the occipital lubes is correlated with 
the onset of function in the cortical visual mechanism. This latter 
inference is based upon the fact that the appearance of the alpha 
waves corresponds with other possible indices of beginning coitical 
vision. At three or four months, for example, tlic fiist suggestive 
indications of teaching prehension behavior are just beginning to be 
noted [McGraw (16), Gescll (6, 7). Shirley (18)]. 

In several respects (overall increase in amplitude, lengthening of 
rhythmic sequence, improvement m regularity) the giowth of tlie 
alpha waves is basically similar to the giowth of the sensoiy-motoi 
area rhythms (20) The distinguishing characteristic of the growth of 
the alpha waves however, not shown by the seuboiy-motor area 
rhythms, is their piogrcssive incicase in frequency during the first 8 
or 10 years. Thus far, there is available no diiect evidence indicating 
the controlling physiological factors undci lying this ficqucncy in- 
crease with age. Certain recent evidence however relative to the 
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adult alpha waves appears to be of some significance in this connec- 
tion. Hoagland and his associates [Hoagland (8), Hoaglandj Rubin, 
and Cameron (9), Rubin, Cohen, and Hoagland (17)] have suggested 
that the adult alpha rhythna is directly determined by the local 
respiration of cells in the occipital cortex and that the frequency 
of the waves is proportional to the rate of this metabolic activity. 
This general conclusion is based upon several sets of mutually con- 
sistent observations, namely: (a) the correspondence of the tempera- 
ture characteristics (fi.) for the alpha wave frequencies with the 
principal ones for cell respiration in vitro (8), (^) the significant 
lowering of the alpha frequency during hypoglycemia induced by 
insulin and Its restoration after injection of glucose (9), and (d:) 
the effect of artificially induced hyperthyroidism in increasing the 
alpha wave frequency (17).) It should also be noted that Jasper 
(11) confirmed Hoagland’s fn of 8,000 calories for normal subjects. 
In addition Lindsley and Rubcnstein (14) obtained a rank difference 
correlation of 903 between alpha frequency and metabolic rate 
(total calories per hour) m 13 adult subjects They suggest that 
metabolic rate is a controlling factor in determining the differences 
observed in the adult frequency and that it may also be significant 
With respect to the variations in rate observed in childien, Granting 
that changes produced m the adult alpha frequency might be ex- 
plained m terms of altered local respiratory metabolism in occipital 
cortical neurons producing the waves, it would appear that corre- 
sponding metabolic changes might be involved as one factor at 
least in determining the frequency growth of the waves in childicn, 
Other factors of course of which we have as yet no evidence might 
well be involved. 

A possible objection to the acceptance of any such liypothcsis 
would be the failure of the several sensory-motor area iliythms to 
show any increase in frequency during growth. It might be, however, 
that the probably phyletically older sensory-motor area rhythms have 
a different physiological pacemaking mechanism which attains func- 
tional maturity earlier m ontogenesis (at birth) and does not 
alter significantly thereafter If this weie true any increase in the 
frequency of the waves corresponding to the alpha frequency in- 
crease might not be expected 

One point of view concerning the alpha waves [Adrian (1), 
Adrian and Matthews (2), Adiian and Yamagiwa (3)] assumes 
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that they me composed of tlic siimmatcd synthroni/cd dischaij^c uf 
many individual cells The waves thcicfore supposedly icflcct the 
corresponding unit disclhugcs of the individual cells If this hypothe- 
sis IS acccptcti, the fieqiicncy growth of tlic ^v.ives A\ould then seem 
to reflect a correspondinji idtciaiion in the spoil tiincons rliytlinnc 
propel tics of the individual neurons, 

D. Summary 

The alpha wavc^ appear over the nccq^vtal lobes At 3 or 4 months 
with a freqiienc,)^ of 3 to 4 per second TlicrcMfter they inciease 
gradually in frequenev, the adult level of 9 cycles per second iieing 
established at about 8 ycais This fiequcncv gro\Nth may he de- 
scribed empirically by an exponential c(iviation» and there k some 
indication that the time rate of decline of the ficqiiency increase 
with age 13 charactcijstic of the individual Along with the fie- 
quency giowth, the alpha waves also increase in amplitude and in 
length of synchronnijs sequence and impiove in icgularky- 

Certain theoretical implications of the findings have been discussed. 
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THE ELECTROENCEPHALOGRAM DURING NORMAL 
INFANCY AND CHILDHOOD . Ill PRELIMINARY 

observations on the pattern 

SEQUENCE DURING SLEEP* 

Not mat Child DcveloPmeul Study of the Depot tuieiif of the Daettses of 
Child} flu, Coltimhia Univa sity, and the Babies llospiiatj Nc^ Yerk Cify 


J Roy Smith 


A Introduction 

If one lecordb the clecliocutcphcilogiiuii of an infant or young 
child while he i egresses from a waking condition thiougli a state of 
drowsing into sleep, the pattern of the electrical activity is obseivcd 
to undergo marked alteiation This alteiation is sufTicicatly sys- 
tematic and lepioducible horn one child to anothei to enable one 
to speak of a typical “awake-asleep pattern sequence.’* Tlic sequence 
jn gcneicil piocccds in such a way that vaiious rhythmic waves 
succeed Crich othci in die pattern each in turn moic or less dominat- 
ing the activity Several of these lattci ihythmic Wtxvcs have already 
been desciibed and the growth changes undcigonc by them during 
infancy and early childhood have been outlined (5, 6, 7) It is 
the purpose of the present paper to consider in preliminaiy fashion 
the developmental changes manifest by the axvake-aslecp sequence 
Itself during' the same period This will involve the description 
anil compaiison of the sequence at different age levels during the 
fiist five yeais of life 

The findings upon which the leport is based have resulted chiedy 
fiom seiial obseivations on a gioiip of 15 normal mfairts and young 
children extending over a period of 18 months For a description of 
technique and conditions of observation, see an earlier report (6). 

B Results 

In the newborn infant, a consistent pattern sequence accompany- 
ing the onset and course of sleep may be observed Roiiglily two 
stages in tins sequence may be distinguished If the infant is nwake 

*Ar.ceptecl for publication ui March, 1938 
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Tup co^ in a Ntonmi durink VVaki'^i* \ni) Siupini; 
a Typical awake "baseline” ti acinus at 4 days 

h Rhythmic waves appearing over po?it-rentral area <b ads H) .iftei ousel 
of sleep in the same mfnnt Prev ailing frciiucncica 1-5 pti -sciondi llioiigli 
waves ac 8 per second also nppcni. Octipiial piutem renianis “linsLlirie" 
c Sleep patterns obscivcd in same infant at II days Ntilc siii.ill l^a^cs .u 
IS per second (lends D, 2 50 pin ) and \ er> sloii wave** .it 2‘j per sf< niitl 
(leads 3 30 pjn.) Occipital (//) and froiiial (f/) Uncings aic ”l)ii‘icliiie ” 
Electrode positions shown in approximaic lelation to (omcal stinciiires in 
the schematic drawing at the light. Leads /I occipital along the mullinc 
(t*!), nntenor lend just posterior to the lambda {/>') and intcrcicctrodc dis- 
tance 35 ^ cm Leads B post-central, nnlcrioi lead approxnnntcU ovci the 
central sulcus (c), oihei lead cm directly postcnoi Leads C frontal, 
posterior lead 4^ cm directly antciior to anterior lead and intei elec- 
trode distance 4 cm B and C leads 4 cm to the ught of the inidllnc 


in the ordinary sense af the word (1 e , eyes wide open, tnoving inter- 
mittcntlVf and pci haps vocalii^iiil^ occasioiiaUv), leads tiikeii hum 
any area exhibit typically low-voltage, "baseline^* patterns. After 
the child's eyes close and he is lying quiet, apparently asleep/* leads 
restricted to the sensory-motoi region show an inci eased level t)f 
potential while occipital and frontal patterns remain at tlieir pie- 
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vious baseline level The pattern appealing ovei the sensoiy-motor 
aiea during this asleep phase is picdominaiitly laiidom oi uicgular. 
It IS chaiacteiized, howevei, bv the occasional appearance of varioub 
ihythmic waves which arc to be seen in short sequences scgiegated 
momentanlv against the pievailing landom backgiound (cf. Figure 
1) As thus far observed, these waves vaiy m frequency from one to 
appioximately 20 pei second They maj' be classified (6) withm 
four apparently distinct fiequencv bands (//) 1-3 per second "‘delta*' 
waves, (If) 3j4-6 pcx bccond ^‘diowsy’* waves, (c) 7-8 pci second 
waves and (d) 12-1+ per second (sometimes 19-20 per second) 
waves [Loomis, Haivey and Hobait “spindles’* (+)]• 

Within the newborn sleep stage our obscivations thus far fail 
to show any systematic scqucntitil diffcicntiation of these scvcial 
ihythmic activities such as occurs in older infants. Theie appears 
to be some tendency for the fastei 12-14 per second waves to be de- 
layed until after the sinwei ihy thins have been coming through foi 
some minutes, but this finding will have to be substantiated by 
fuithei observations Tvpicallv the sevcial rhythmic activities ap- 
peal enaticallv one aftei tlic other or mixed together m random 
fashion. 

During the fiist few months of post-natal life, noticeable changes 
occui in the oiganizatioii of the awnke-aslecp pattern sequence. 
The prevailing 3^4-6 pci second waves of the newborn sleep stage 
gradually tend to become shunted foiwaul in sequence to occiipv ch.u- 
acfceristically a pic-slcep drowsing period. Coi relatively, the slower 
1-3 pei second delta -lAaves aic shifted fuithci back in the sequence 
and aie usually ohseived now in what appears to be deep sleep. 
The 12-14 pel second waves meanwhile have assumed an inter- 
mediate position between these two activities. As may he seen 
in Figure 2a, this essential sequential arrangement of the several 
sensoiy-motoi ihvthms niaj^ be established as cailv as thiec months 
after biith and bcfoie the appeaiance of the occipital alpha waves. 

Once the alpha waves are established (usually by the end of the 
fifth month) they occupy an initial or waking phase in the sequence 
pieceding the scual appeaiance of the scveial sensoiy-motoi rhythms. 
For some mouths following the appeaiance of the lattei waves, how- 
evei, this initial awake alpha wave st.igc is usuall}^ not iccoided 
in Its full extent because the infant tends to diowsc oft too soon 
aftei quieting down siifficieiulv foi tuicmg to be taken In spite 
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Alteration in the Pattern of tup ccg durino Sleep 
rt Baby TJi nt i months 
fc. Baby T L, ut 7 rnonths 
Cf explanation in text 

Electrode positions, Eeacls (occipital), B Cpoal-central) and C (fioiitnl) 
as ill Figure I Pre-central leads (^) are common with anterioi B lead 
and postcTior C leads. 

The third tracing shown in several groups (leads C) rep resents the 
frontal pattern taken about 30 seconds after the preceding occi{>ital and 
sensory- mo lor area tracings Xhe small fast irregular waves observed 
in the frontal pattern Q(leads O) top group of tracings. Figure Zb par- 
ticularly] are muscle action potentials 
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a i? at 28 months 
h A D at 5 yeara 
Cf explanation in text 
Electrode positiofij as in Figure 2 



476 


TOUKXAL OI (.IXMK l*S\ ClfOl (K,Y 


of the fucL* tlicicfoiCi tlint the m hint lie prittcrii sctpicncc is now 
potentially complete and essential l\ compaiahlc to that of an older 
child (cf Figuie 3«), as irconled it is Msually somewhat fn\e- 
shortened through the lestnction of the awake alpha wave stage. 
The sequence of the 7 moiilhs* old cliild shown in Figure is 
typical. In this child the alpha waves aic seen to appear only 
briefly at about 5 pei second ovci the occipital aica (leads A). U'hcy 
aie already overshadowed by the laiger slowei waves at 3j4“4 per 
second appearing sunultaiieumly over the post- central region (leads 

5 ). ^ 

Considered in detail the infantile <;eqiiciicc at the time of tlic 
early development of file alpha waves proceeds somewhat as follows: 
With the infant Ivmg awake and quiet (eyes open, alert) the alpha 
waves may appear ovci the occipital aica for a shoit tlinc before any 
welUdefined activity has begun to slio\v ovei the sensoiy-motor 
region. Often, howevci, as noted in Figiiic 2b, this iniLial alpha 
phase IS less well-dermcd and the scv\sory-motoi aica will ah early 
show beginning sequences of diowsy wavc^. at about 4 pei ■second in 
company with the occipital alpli.i waves As the child begins to 
drowse and Ins eyes stmt to droop, these slow waves tend lo he ic- 
inforced over the scnsoiv-motor icgioiij usually i caching then pcMk 
just as the eyes clobc The occipital alpha waves have mcainvlnle 
usually faded out and fiom this time on the sensoiv-niotoi aie.i 
activities dominate the pattern sequence Aftci the eyes close^ the 
senes of the laige slow diowsy waves become piogicssively slioitei 
and less regular although this activity continues to stand out in the 
sensoiy-motoi region pattern foi a period of minutes Eventitallv 
short sequences of small waves at 12 to 14 per second begin to appeal 
111 association with the h regulai dionsy waves These Littci ’waves 
aie then reinfoiccd gradually over a period of minutes as the slower 
drowsy waves fade fuithci from the pattern, W!\en they have 


J-ust where nr this sequence wakefulness leaves off and "■sleep*’ begins 
catiriot be said. Presuniably iir the infant: ni young child chisiiio of tlie 
eyes is the most sntisfactoiy single hcUa.vi<jial inde'C of the onset of sleep. 
As noted above, tins would oidiji.iiily coi i espoiid in lire paitern aequence 
to the peak status of the 4 5 per second diowsv waves and the rmicJ.Uive 
fail'll re of the alpha waves. Some indiLnlion of depth of sleep inav lx* 
obtained from regularity of bicatlung, the nnioiiiit of moyciiicnt, and the 
relative ease with which the child maj be aiouscd (either by bhitkiaft him 
or speaking to him). 
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reached their peak, the 12-14 per second waves aic iccuricnt cvciy 
few seconds in well-defined blasts varying fiom one to thiee sec- 
onds in lengtli and averaging visually from 20 to 50 /iv m ampli- 
tude Occasionaly these waves may be superimposed upon short 
senes of the slower n regular drowsy waves which still persist or 
they may show rcpeatedl}'' against a pievailing low- voltage random 
background They may continue for as long ns an houi Usnnllv 
long before this, however, the activity has begun to decline, the 
intervals between bursts becoming piogiessivcly longei, tlic bursts 
shoitei, and the amplitude of the waves less At about the time this 
decline begins, or, in some cases, even bcfoic it is noted, laigc 
“delta*’ waves (at about 1-3 per bccond) begin to appeal in con- 
junction with the 12-14 pei second buists One then notes again 
duiiiig the ensuing peiiod of minutes the pioccss of the simultaneous 
decline of the one iliythmic activity and the gradual leinfoicemcnt 
of the other Pmally, in what appeals to be deep sleep, the 12-14 
per second waves have eithei disappeared eiitiiely oi have become 
inconspicuous and the slow 1-3 per second delta waves stand out -is 
the mam component in the pattern. One may still note at this 
time 1 created short iriegulai sc lies of the 3:^2 -6 pei second diowsy 
waves which were at their peak much earlier in tlic sequence, these 
latter often being superimposed on the slowei delta activity 'Die 
delta waves may show all dcgiees of syncluoni'ini, Tjpicrillv, liow- 
cver, they tend to be less leguUi tlian tlie other iliythmic waves 
which precede them Occasionally they may show peiiods as long as 
2 or 3 seconds 

During later infancy and eaily childhood the awake-slcep patlciil 
sequence outlined above appears to lemain basically unchanged 
Noticeable modificatioiib do, howevei, olcui hi the scope of the two 
beginning stages of the sequence, namely (a) the initial alplia wave 
phase and {b) tlie succeeding stage marked by the appcniancc of the 
slow diowsy waves ovei the seiisoiv-motor legioii. Tliesc modifica- 
tions are in the direction of a strengthening of the alplia wave stage 
and an appaient decline in the dominance of the succeeding pie-sleep 
drowsy phase. 

Some indication of the iiatuic of these changes may be obtained 
by comparing Figuie 3rt and 3^ with Figure 2,b In comparison with 
the attenuated 5 pei second beginning alplia wave sequences given 
by the 7 months old child (Figure 2^) the 28 months old child 
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(Figure 3^) and the 5 year old child (Figuio ^b) sliow well-defined 
alpha ilivtlims at about 8^ and 9 per second iespccli\elv '1 lic'^c 
rhythms, while maximum in amplitude ovci the orcipiial -iiea (leads 
A) also in each instance spread iioticeahlv mUi the pust-Lcnti.d 
region (leads B). On the other hand* the 4 [lei seLond drowsv 
waves shown bv these two children appciir to linve clecline<l iHiticoablv 
in comparison with those of the younger thiUl Instead of the long 
wcll-dc/incd sequences of these slow waves fnim the sensot y-inotor 
area during the pre-sleep diowsiiig period, only shoit attenuated 
Rcues are oKserved The icmaiiulcr of the pattern seipiencc for each 
child following closure of the eves and the onset of sleep is seen to 
be closely similar to the trend outlined above for the 7 inontlis 
old infant The sequence shown for the *5 rear old cliild is some- 
what atypical in that the bursts of the 12-14 per second waves arc 
bncfci and more iTrcguhn than usually observed* ChiUl A R. 
(Figure 3/7) shows an effect often noted \\\ otiwi children bvit 
usually not so m. irked. Soon after the onset of sleep there was noted 
in tills child a gradual jncrcase In the ainphtude of tlic entire pattern 
which after a few minutes became so great that the gains liad to be 
i educed SO per cent to prevent the undiilatoi pens fjoui continually 
swinging off scale. The amplitude of the huge slow waves apj^eaiing 
at the end of this sequence reaches a maximum of about 500 /w, 

In the infant or voung chilch the awake-asleep sequence usu- 
ally proceeds systematically and the terminal deep sleep delta stage 
is cvdinanlv established within an hour* If the child has been kept 
awake for soine time bcfoic the run begins and is veiy sleepy, it m.iy 
require as little as 10 or 15 minutes to attain the slow ilclta stage 
and the mteivcning stages may be quite brief During the fuitlicr 
couise of sleep, the pattern may fluctuate considcrabbs sliifting back 
«ind foiwarcl from one stage of tlie sequence to another Tlie pattern 
may, for example "rise” rccuiicntly from the slow delta stage to 
the phase marked by the repetitive 14 pei second waves Oi, ir ninv 
even skip this latter stage and shift abruptly to the cailicr drowsy 
state following wluch the drowsy to 14 to delta poition of the 
sequence may be repeated, "Rises” m pattern or shifts towaid the 
beginuing end of the sequence arc usually correlated witli move- 
ment of the chihU with coughing oJ with some other distiuhancc 
such as Urination The appearance of regular series of 3^^-6 per 
second drowsy waves iii particuhir often forecasts a peiiod of fussing 
or moving or the onset of waking 
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Til us far in describing tlie e e g during sleep, no mention has 
been made of the intermediate 7 to 8 per second sensoi y-motor area 
waves. As the wiiter has thus far observed them, these latter waves 
appear to have no set sequential relation to any of the other rhvthms 
They appear eriatically and may be seen dining any phase of the 
sequence. In the 3 months old infant (Figure 2a) they failed to 
appear; in Figure 2^ they me seen momentarily along M'lth the 
slowei diowsy waves just after the eyes close, in Figuie 3^ they arc 
seen in well-defined form supei imposed on the slow delta waves, and 
in Figuie they appear when the delta waves recede for a brief 
period. Theie appears to be little doubt that they do represent a 
separate type of activity differing from cither the alpha waves or 
the slowei diowsy waves Tn some child icii they have been observed 
duiing apparent waking states, appearing ovci the scnsory-niotoi aiea 
while the occipital leads w’eie simultaneouslv showing alpha waves at 
a noticeably and consistently different frequency In otlicis they hiivc 
been noted m apparent antagonism to and in alternation with the 
slower drowsy waves, both appearing over the sensory-motor nrea. 


C. Discussiok 

Recent investigators of the changes occuriing in the adult e e g 
duiing sleep aie m general agreement on two main points, (a) the 
disappeaiance of the alpha waves at the onset of sleep or early in the 
sleep inteival, and the domination of the pattern in deep sleep 
by large slow (j^-S per second) waves (1), (2), (3), (4). The 
wuter^s obseivations are seen to he in qualitative agreement with 
these findings It is of inteiest, however, to compare fuithei the 
findings on infants and young childien with the more detailed analyses 
presented by Davis, Davis, Loomis, Haivcy and Hobart (2) These 
writers have suggested a senes of stages describing tlic pattern 
changes occurimg in the e.e g duiing sleep. In the adult the p.T.ttern 
sequence begins m the aw’'ake condition with the alpha waves pieseiit 
A diowsmg phase follows, maaked first by the appearance of breaks 
m the alpha ihythm (“floating") and then by the appeaiance of 
delta viavcs as the alpha waves disappear completely Delta waves 
cUe defined simply as being *^0 2 pei second or moie in length A 
tliiid stage is indicated by the appearance of 14 per second spindles 
in recinrcnt shoit bursts, along with the delta waves This stage 
IS in turn svipplanted by a fourth in which both delta and spindle 
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waves incicasc in voltage and tlic dclt.i v\a\(s incica^c in lengtii 
Finally in *Mcep sleep” the spindle^ ii.ivt Iw'l(miic. inamspK u<nisp 
but the delta waves continue in iiuioa>r in aiiiplinnli' and in length 
This pattcin sequence appear^ to hr in v-Iom* agirrinont with that 
described above £oi infants and young thildien One disLiepancy, 
howevetj may be noted This disci cp.iiu > iiu-oivcs tlie piogressivc 
slowing of the “delta” waves ulmli Oavis, t! nf . tiesenho as 
occuiiing during the coinse of sleep 'I'ho vvutri li.is not been 
able to observe any systematic slowing of the ^^j-6 iiei scmiiJ 
waves, 0\u obscivatUMis ^^oulil nulicate that these waves are 
at a maxiinum ovci the sensoii -motor aiea jiisl .is the eyes close. 
They become less dominant o\ei a pc nod of niiniites piece ding the 
appcaiance of the 12-14 pei second waves, hiil pci>isl .iftci these 
vvaves begin to show^ and aie still picscnt when tlie latlei have 
been succeeded by vciy slow waves at 1^3 pci secnnil i liev aic 
sometimes noted supeumposed on the much Liigci slowq^i waves, 
but usually appear in shoit somewhat iiiegulai sequences mixed in 
with the latter waves. The fact th.it hotti fieiiueiicies appe.ii in the 
iiewboin in random association and in Midi a Mav as to indicalc no 
necessary sequential iclaiion between them also suggests that they 
may icpiescnt diflerent types of aciiviiy. Ii is for ilusc icasons that 
the wntcr has tentatively suggested two fiequencv liaiuls, one at 
3^-6 per second (“drowsy” waves) and ttic utlici at aUuit 1-3 pci 
second (“delta” waves), Moie systematic ohsci vations will be 
required to validate this appaicnt disci cpaiicy between the “delta” 
and “drowsy” waves, 

IntcriTUttcnt biicf interruptions of the alpha waves akin to the 
“floats” described by Davis, Davis, Loomis, Haivc}^, and llobait 
have been noted in infants and young childicn. In the absence of 
any possible veibal icpoit by the child, however, we aie unable to 
determine whether such a break is indicative of a momcntaiv “dozing 
off” as It appears to be rn the adult. We arc forced to Jcly on the 
possiblv less sensitive criteiion ot the appearance of the 3^-6 per 
second seusoiy-raotoi area waves Ab an indication of vliowsing. 

In addition to the basic finding that the t\c /j of the inf.inl oi 
young child undergoes systematic allciation duiing the onset and 
course of sleep, scveial other obscivatioiis appeal to be of some 
significance lelative to the pioccsb of development governing the 
e e g* Piimaiil5^, we may note that appaiently all of tlic funda- 
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mental aspects of the giowth piocess whereby the dclult awake- 

asleep pattern sequence is established aic ciovvdcd into a biief 

ontogenetic inteival ending 5 oi 6 montlis aftei birth 'I hese 
accompiisliments include the emeigence of the seveial sensoiy-motor 
area activities, picsumably in utcro, since they may be obseived 

at birth (6), the assumption by these vaiioiis ihytlims of their 

proper places ui the sleep sequence, which appeals to take place 
during the fiist thiee oi foui months follo^Mng biith, and finally 
the emeigencc and establishment of the alpha waves (7) 'When, 
at 5 01 6 months, the alpha waves arc establislied, the infant pattern 
sequence is appal ently compa table in scope and essentially similar 
in detail to the adult sequence Subsequent development is moic 
giadual and less sweeping in chaiactei and appeals to involve chiefly 
alteiation m the alpha wave component of tlic sequence. As the 
lattei waves increase giadually m frequency, in amplitude, and in 
length of ihythmic sequence, the initial awake alpha phase occupies 
a moie dominant position in the sequence Con datively, as wc 
have seen, the 3)4-6 per second ‘Mrowsy” waves may decline to 
some extent In contrast to the eailiei rapid growth, however, 
tlicse changes take place ovei a period of scvcial yeais, 

Summary 

The € e g, undeigocs systematic and picdictable alteration in 
pattern duiing the onset and course of sleep. The scope of this 
alteration depends upon the age of the child. In tlie newborn com- 
paiatively little diffeicntiation may be noted in the awake-asleep 
pattci 11 sequence 1^5^ the time the alpha waves me established at 
5 or 6 months, liowevei, the pattern sequence has become basically 
similai in scope and compaiable in detail to the changes observed 
in the adult e e.g during sleep 
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BOOKS 


THESE JOURNALS WILL BUY BOOK REVIEWS 

(Because of cordial coitimendaiton and other at^racUve reasons, it is njotih 
pleasnte that vje atinonnce an immediate increase m the prices paid for 
revic'ios written strictly at the professional level We wilt now pay a 
iinntTnnm of $2 per piinied page, and a maximum of $3 Per printed 
page Ed,) 

If a book IS to be ndeqiintely discussed, every opinion concerning 
It must be given publicity, and recurring opinions must be registered 
as such That is, a contioversial book must be reviewed many 
times, and not just once or twice We speak here of reviews at 
the professional level, not of childish blurbs or vindictive pecks. 

The Journal of Genetic Psychology, the Journal of General Psy- 
chology, and the Journal of Social Psychology, will buy reviews in 
the open market at not less than $2 per printed page and not moie 
than $3 per printed page. 

Conditions Only those books that are listed below in this sec- 
tion are eligible foi such reviews All geneial elementary text- 
books arc eliminated Those books that are included, even though 
some of them might be pool, are piobably the ones that make the 
most diffeience to psychology or deal with problems or techniques 
that ate fundamental to psychology at the present time The list 
begins with Januriiy, 1936, and the books arc listed approximately 
in tlie order of receipt. New 1938 books will be added as they 
come in At the end of 1938, all of the 1936 books will be removed 
from the list 

A leviewer must possess the Pli D degree or its equal in tiaining 
and experience. The Editor thinks of giaduatc students with affec- 
tionate regal d, but he cannot accept reviews of this type from them. 

A review must be written stiictly at the piofessional level. It 
must not occupy less than two punted pages, nor more than twenty. 
It must avoid tiiviahtics, such as chapter divisions, spelling of words, 
typographical eiiois, or any other matters that the reader is not 
looking for in that book. A icview must not be a soap-box or pulpit 
from which tlie reviewer exhibits his own intellectual liobbics or 
private feelings. It is the book that is being reviewed, and the 
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book must occupy the stage* No competent rcvicss \v\\\ use such 
make-believe weapons as ''but (fits if uot ftsycholocfy , oi but tins 
is biology The classifiuitions of ohl-fu^hioned college ^.aulogm*> 
arc not of vital iinpoit.iiiLC in tlle^e i(>lunin'' A coiu]>etent hniik 
fleals with issues, or with techniques for the investigation of issues 
A competent review identifies those issues, dctci mines then im- 
portance, and evaluates the success oi failure of the book in the 
accomplishment of its purpose. Tor a reviewer to point nut that the 
purpose of a book is not liis purpose, is hi fact a statcinoiu by means 
of which the reviewer substitutes himself foi the book, Thnt type 
of vulgarity has no place on the stage of great books 

PiQcednre. If among the books below there is one iibout winch 
you have thought, and concerning which you have foimulated some 
ideas, you arc invited to wiitc a review of that book, No matter 
if the book has been reviewed several or a dozen times, It is 
impoitant that your colleagues know your compiehcnsioii of the hook 
and Its significance. In this way professional opinion will prevail 
quickly, and uncritical tlicmies, unimportant or badly conceived 
investigations, misintciprctations, insufficient cvuUmkv, in nmuspiicd 
WQik of anv kind will stand icvcalcd 

(Authors oj reviews nviU receive a cheek tinmeilialcly the size oj which 
wH be *wtihiii the Itmits nnmed above The ! tlifoi fictll glaAly tcciive 
ttoinhiftlions fat inchrsiojt tsi this hst ) 
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CRITICAL REVIEWS OF RECENT BOOKS 

{Shrrffer, Lniirfince F The Psychology of Adjushnent, New Yoik 
IToughtoyi 1936. Pp 600.) 

Reviewed by Gladys C Sciiwesinger 

The aim of tins book is to assist the reader to get a clearer and 
broader peispective on human nature in general and on individual 
diffeienccs m personality, to point out why differential beliavior- 
patterns come into being, and how, if these differences are too 
far removed from acceptable norms, they can be guided into approved 
or at least tolerated forms of behavior. A grasp of the subject 
matter of this book will enable tlie reader to understand himself 
better in relation to othci people, to undeistand the behavior of 
others m relation to himself, and to become objective in observing 
personality unfold itself whcrcvei human beings inteiact. The 
need to attain objectivity in the area of human lelationships. while 
it conceivably would include everybody who is living in a socialized 
enviionment, is specified particularly for those workers who rnust 
''deal with people*' in their day-to-day activities, such as the teacher, 
the social woikei, the pei sound administiator, not to mention the 
doctoi, the mmistci, the nuisc, the lawyer, the parent, and others 
in the professional and non-professional service gioups whose duty 
It is to guide, influence or contioL people, oi to teach them how 
to live at peace with themselves and to adjust to one another. 

The Psycholo(;y of Adjustment has been designed as a college 
textbook, to he used in couises following some general introductory 
couise in psychology. It can well seivc as text in courses on mental 
hygiene, on the psychology of peisonality, in ^thc newer courses to 
come soon— we hope-on “human iclations and it will supple- 
ment in an efifective way the textbooks usually icseived fot courses 
m abnormal psychology, foi it includes over two hundred pages ot 
discussion on motivatlo.r and the mechanisms of adjustment to be 
noted in vaiiable quantitative expression among both the normal 
and the abnormal The book rs vitalised by an abundaiKe of dlus- 
trative material, some of the cases c.ted hav.ng appeared rn other 
published sources, but many of thein being preseiUed 
time, and all of them, even when brief, showing indications of having 
been recorded by tiaincd observers 
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Shilftci picscnts what can he consulcietl the mo^'t complete nirav 
of concepts and hypotheses of the problems and pi oc esses of psycho- 
social juijustmeiit vet nsseinblcd between the coveis of one text, 
In lus consul Cl ation of motivation^ he is caicful to avoid employing 
the assumptive psychoanalytic concepts, such as the Ego, the Id, 
tile Unconscious, e.i nl , nlthoiigh in fan ness to tlic stimulating 
contributions of ps5xhoaiial5^sis, he devotes a separate chaptci 
to outlining the duel psychoaniilvtical thcoiics, At tlie end of 
eacJi chaptci appeals a well selected list of icfeicncc leadings^ 
which aie impleinentecl at the close of the book by a senes of 
questions and exeiciscs, ai ranged accoiding to pertinent chapter 
discussions, to aid the student m applying his newci insights into 
human bcliavioi Tims the book scivcs its pniposc as a teaching 
device more eftectivcl>i giving factual uifoimation on the one hand, 
and intellectual provocation and the oppoitiinity to test out tlic 
thcoiies b 5 ' discussion of implications, on tlic othei Tlic actual pi.ic- 
ticnl application to peisons will be the tine test of the eflicacv ot the 
teaching, as well as of the student’s psychological capacity and skill 
The mam thesis of the book is that the most efteetivc way to 
aiiivc at the tiuth Lonceining human nature is to investigate it 
by the scientific method’ to obseive the data — which foi human 
beliavioi is often i.vnonvmous with tlie ''symptoms,” oi even of the 
complaint as lecorded by the associates of the patient oi subject,** 
to cLas&ify the symptom-behavior tiaits and to lelate them to con- 
ditions in wh id) they are manifest, to generalize fiom the findings, 
and if the investigations and diagnosis have been accuiatc up to 
this point, to pi edict futuic behavior foi known people under known 
conditions. If ''cause*' and “effect” continue to check foi the 
individual in question, then skiU in knowing people and imdci- 
standing human motivation and its encountcis rvitli fiiisti ation, 
Will have been established What to do about the behavior of the 
maladjusted peison, if anything, is rcseived foi the last section 
of the book, 

Vaiiations m appioach to any studs of liuman nature me also 
acceptable to science, Theie is the experimental appioach, setting 
up controlled conditions, there is the nicasurcment of Lhaiacteiistics 
oi samples of conduct by appiopiiate test or otliei technique, aiul 
the intensive case stud}'', etc , all of which 5neld results win Jr can 
be used and interpreted by the trained and ci itical obseiven 
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find adjusting: human beings is a serious business, not 
to be unclci taken hghtl3^, not without the broad psychological under- 
standing of the scientist plus the deft artLstr\ needed by the prac- 
titioner It ia to supply the foimer equipment, that this book has 
been written. Foi training jn practice, the would-be consultant 
should adopt some connections akin to the apprenticeship, internship, 
assistantship under close supervision of a skillful and experienced 
counsdoi, and '‘learn by doing*’ 

The fundamentals of human bchavioi in genet al, the basic issues 
in adjustment, have been derived on the whole from the control- 
experimental appioacli They include a study of natuic-nuitme 
influences In human development, instincts (with no penchant oi 
prejudice for any special school nf psychology) , reflex behavior be- 
fore and after biithj establishing conditioned reflexes; emotions 
{again no loyalties or biases strained) , their physical bases and modt- 
ficatiaiis and a consideration of othei motivations such as drives, 
needs, Iiabits, sentiments, cultural pressuies, act up by pliysiologj^ 
and society 

hut motives clash in then demands for satisfaction and set up 
piobkms for the adjusting oiganism to meet problems often admit 
of several solutions The deiiniis uays tn which personalitj^' dis- 
coveib and accepts solutions aie what make lite colorful to the 
obscivcj In tins section on varieties of adjustive behavior, Shaffer 
has summed up all the defense mechanisms vet suggested. Profes- 
sional insight into the diftciciit outlets which people have evolved 
when poisonal defect or feelings of infciioiifcy aie confionted with 
a demanding envuonment, has been deiived largely from individual 
L^isc studies Frustiation pioduces tension, acute or chronic, which 
seeks lelease thiaugh compensattans, rationalizations, etc., or fads 
to resolve itself, producing non-ad justive states of all degrees of 
seventy, running fiom the simple wornei to tlie victim of a “com- 
plete iieivous bieakdown'’ — a term loosely employed by many physi- 
cians to indicate the crisis which follows a peiiod of persistent 
iion-adjustive tension 

Alateiial, gatheied by the case method, and intcipictcd by tlic 
person laaving the facts m hand, is bound to yield a point of view 
moie subjective than that accumulated by test or controlled experi- 
ment So if, occasionally, the author appears to be a bit dogmatic 
in his ‘statements, it is readily forgiven him, particularly in this 
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bcction But no consultant can icacl tIuouKh these chapters without 
enjoying n eater feeling of sccuiity that his own next case wiU 
benefit by the greater insight which the reading has brought. 

To discover something of the origins of diftoiential peisonalitics, 
why different people meet what seems to be the same challenging or 
equally baffling conditions in diffeient ways, tJic author turns to that 
maqs of data which has accumulated fioin tests Diftcicntiation and 
measiucnient of personality tiaits and an attempt to tiace the origin 
of diffeient adiustivc tendencies aic the two basic themes of Section 
in That these chapters arc less rich in souicc matciial than the 
pieceding section and that the scientific contiibution of much of 
wliat IS given is undoubtedly narrow in its foundations, points not 
to a shortcoming in the an thorns tieatmcnt, but to a need for 
greater professional attack on this angle through conti oiled research 
approaches Shaffci has made good use of those aheady available, 
the objective studies recoided thioughout psychological iiteiatuie 
Data on organic factors and influences, vaiiations ascnbable to 
heredity, even the connection between the endocrine functioning and 
personality arc still moic speculative than leal as evidence. Treat- 
ment of thebe topics is becomingly rcstiained, 

But the pii^ze for stiess on crapnical material goes to the last 
section on the techniques of mental hygiene. Heie aic reviewed 
the various practical methods for studying and ti eating the malad- 
justed individual. The case liistoiy outline is given in detail, fol- 
lowed by a rather full discussion of various appioaches to psy- 
chofchciapy„ tncliiding the piinciplcs of positive mental hygiene. 
Equally important, is the authoi’s squaie-faced lecognition of the 
need to tieat the envuomnent as well as the individual. To bring 
this down to a specific concrete level, he outlines tlic applications 
for tlie relationships to be expected m the family, in education, in 
industry, and in social work, always of course appreciating the 
uniqueness of each individual. 

If the problems of human adjustment arc to be approached and 
solved by the scientific method, then there must be recourse to a 
funded "science of human relations,” call it the psychology of adjust- 
ment, the psychology of personality, or what you will. In tile pre- 
ceding paragraphs, we have suggested that much of the funded 
knowledge on which Shaffer has drawn, does not meet even the 
relatively rigorous restrictions which psychology has set for itself 
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as a science. Of tliis, the author is just as much aware as is the 
reviewer But a discipline which has drawn from all the scientific 
sources available, and which has supplemented this learning 
objective observations from a steady common sense obtained through 
controlled expciience, is capable of producing principles which time 
and later wisdom will not lightly dislodge. They bring with them 
an illumination which can clear out much of the fumblingncss that 
has characterized adjustive efforts in the past- Adjustment proceeds 
from the impulsions of a motive, which when thwarted, tries by 
tnal-and-erroi reactions to reduce the accumulating tensions Psy- 
cliotherapy can revise maldeveloped motives, can re-orient malde- 
veloped sensitivities which become articulate at the thwarting stage, 
or can assist most effectivelv at the trlal-and-erroi adjustive attempts 
by offering insight in the place of random behavior. 

It IS the rare individual indeed who can guide himself out of his 
own well-grounded maladjustments, this is the rnuon d etre for the 
professional consultant. 11 the latter is successful in administering 
his diagnostic and advisory service he should not w.-int for patients, 
for maladjustments, slight or serious, are in the order of " 

a hwhlv socialized and competitive world. People need and want 
help There should be centers and consultants where they can p 
it. But they do not always know what they need, or where they 
can get lelief And while this book is primarily designed for the 

comul..n., it ,.(t .0 i* it f»t >»“ ■)>' 

of the laity, it will also seive an excellent purpose m bringing home 
a recognition that adjustive psychological service exists. 

At the present time, we are witnessing a drive for unified and 
bioader national health consciousness and services, this after several 
centuries of experience with the practice of medicine. How soon 
can we expect a similar orientation for mental health ='ud ^ocia 
adjustment for the normal range of human beings ° ° ^ j 

consultations should not be exclusively the possession of the V 

^ We hear on evety hand that the next great for exploration 

and invention will be m the social sciences, espec al y ^ fW ot 
human relationships Psychology has not yet y, dded ^jo ju^ 
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tions for sufrenng humans. In the meantime, gleanings from psy- 
chiatiy, the psychology of personality, sociology, antln oi)olog)\ and 
biology arc being pieced together to scivc as a spi ingbcMid for the 
human relations expel t There is to (Lite piohnhly no better single 
text aid than Frofessoi Shaftci^s book. 

^?jreficaft Illtfieum of Nairn ai Ihstojy 
Ceuived Pai k Jf^esl af 79th 
New York Cuy 
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